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stress relieving at 120 feet/n 


O-foot welded steel tubes travel through this Surface 
Combustion High Speed Furnace with stop-watch pre 
cision at the speed of 120 feet per minute, fast enough tor 
any production line. Such speed requires high heat input 
(the tubes heat to 650 F. in 6 seconds) which, in turn, 
demands split-second control of the “time exposure” in 
the heating chamber. This presents the hind of heat en 
vineering and materials handling problems with which 


Surface has had such long and productive experience 


Surtace High Speed Furnaces fit into the production line, 
climinate heat treat bottlenecks. They are designed in 
many sizes for a wide range of processes on ferrous and 
non-ferrous metals. They can be automatic or semi 
automatic, gas or oil fired. Write for Literature Group 
HS3-S and see how these “hot-rod” furnaces can give 
you savings in heating time, equipment cost, fuel, mainte 


nance, floor space, metal, and labor 


SURFACE COMBUSTION CORPORATION TOLEDO 
ALSO MAKERS OF 


HUMIDITY CONDITIONING SPACE HEATING 
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we YOU READ THIS the big Metal Show & Congress will be 

events in the past, but as I write this it’s still two weeks 
before the doors fly open, and that fact leaves me high and 
dry as far as actual reporting is concerned. But I just feel 
like predicting a thing or two about these events, and then 
when M.-P. comes out the first week in November I'll read 
this column again and see how close I have come. So here 
goes with a crystal-gazing report on the 35th National Metal 
Congress and Exposition: 


It was the largest convention in the history of A.\S.M. More 
members attended than ever before 

The 211 papers all about metals were well delivered and 
well received 

The A.'S.M. Seminar was again at the top with Prof. Alan 
Cottrell, the A.S.M. visiting lecturer from England, shining in 
the spotlight 

Don Clark of Cal. Tech. gave the Campbell Memorial Lec- 
ture in true California style 

Free coffee period—another A.S.M. service for the members 
was relaxing and relieving 

The banquet was a sellout, the medalists were acclaimed, the 
speaker dynamic, the food excellent 

About 75 ladies enjoyed the luncheons, trips, theater and 
card party. The highlight was the luncheon-canasta party at 
A.S.M.’s National Headquarters (one of Cleveland's finest old 
Euclid Avenue mansions) 

And how they rolled into the educational lectures and ap- 
preciated the fine work of the speakers—and the four o'clock 
coffee break just fitted into the close schedule 

The Metal Show “Dorm” at the Auditorium was an ace in 
the hole and the 100 members and guests who made use of 
it had clean sheets and a good sleep and, what's more, it didn't 
cost ‘em a...cent 

Young Engineers’ Day on Friday was a humdinger—some 
1500 faculty and students came from engineering schools 
within 150 miles of Cleveland. Special trains from Columbus 
and Pittsburgh with buses from the other spots poured these 
eager-beaver engineers into the Exposition. It gave them an 
insight into the metals field such as they could secure in no 
other way. Since 50°) of all engineering graduates find their 
life’s work in the metal industry, the “Engineering Society of 
the Metals Industry” feels a responsibility to acquaint young 
engineers with prospects in the metals line. Consequently, the 
A'S.M. gladly picked up the tab for the complimentary lunch- 
eon and transportation costs of these coming young engineers 

I could go on indefinitely pulling this and that out of 
my thoughts—events that have not yet happened. I can only 
make these bold forecasts because I know the careful and 
conscientious attention to plans and details that the fine staff 
here at A.\S.M. has given during the past year. This one fact 
is known to all of us—if the plans and details are not worked 
out and firmed by the opening day of the Convention—then 
it's too late 


Too late”? May it never happen to you or to us 


Cordially yours 


W. H. Etsenman, Secretary 
AMERICAN Society ror METALS 
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THERMALLOY outlast cast iron 479 days! 


7 
al 


*Rex. 


S. Pat. Off 


A large steel and wire company uses a double-lead patenting furnace to 
give good drawing qualities to wire. In this process, wire is drawn 
through a “lead”’ pan enclosed in the furnace where temperatures range 
from 1600 to 1650°F. 

Previously, cast iron “lead” pans were used ... and the furnace had to 
shut down nearly every 21 days because the pan burned out and needed 
replacement. Then, a Thermalloy “lead” pan with integrally cast sinkers 
was installed. To date, this pan has over 500 days of service... saving this 
company expensive hours of repair and down time. 

This is just one example of how a Thermalloy heat-resistant casting has 
helped a manufacturer to realize more economy in heat-treating parts. Do 
you have a similar need for Thermalloy in retorts, furnace parts, trays, 
racks, pots or muffles? Call in an Electro-Alloys engineer for full informa- 
tion, or write Electro-Alloys Division, 4002 Taylor Street, Elyria, Ohio. 


THERMALLOY “LEAD” PAN ADVANTAGES 


Resists air-line attack, scaling and oxidation. 
Higher strength prevents sagging and distortion. 


Less weight means easier installation and less maintenance of 
supporting arches. 


Greater resistance to abrasion. 


AMERICAN 


c 


| Brake Shoe 


ELECTRO-ALLOYS DIVISION 


Si 
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now means only one metal: 


B&P’s rolling mill, now im its second year of 


operation, provides an efficient source ef, Mag- 
nesium plate and sheet F.O.B, Detroit. 
This mill rolis Magnesium only. is now re- 


ducing for B&P's fabrication-and-assembly |. 
customers, and supplying the growing 

e or flexible, low-cost production of 
Magnesiym: and sheet in commercial 
of 


eee? DOES THIS B&P ROLLING MILL PRODUCE? 
Ask us to send Folder No. 1. 
MAGNESIUM IS EASY TO WELD .. . HOW? 
poe Ask us to send folder No. 2. 


Engineering Rolling Ingot into Fabrication and 
and Design Sheet and Plate Assemblies 


acy BROOKS and PERKINS /ncorporated 


A? » 1958 W. FORT ST. ¢ DETROIT 16, MICH. 
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Protective 
Atmosphere 


Vestibule 
Heating 


Chamber 


_ Loading and 
Unloading Door 


Quench 
Tank 


A new HOMOCARB furnace with 


fe 
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Now, for the first time, work can be direct- carb furnace-——-complete with Microcarb” atmos- 
quenched from a Homocarb furnace under a pro- phere control—marks a significant step forward. 
tective atmosphere. 

This new horizontal Homocarb combines the rhe complete equipment consists of: 
well known benefits of the Homocarb method . . . 
continuous, automatic control of time, tempera- 
ture and atmosphere . . . with a protected quench. 
Work moves directly from the furnace to the 2. Microcarb atmosphere control 


quench under a protective atmosphere . . . with- 3. D.A.T. three-function temperature control 
out exposure to air. 


The new horizontal Homocarb furnace with 
protected quench 


Heat treaters, metallurgists and production men For complete information just write us at 4927 
will quickly recognize that this new L&N Homo- Stenton Avenue, Phila. 44, Penna. 


ingtruments 


LEEDS NORTHRUP 


ls © furnaces 


Now IBM uses 1010 instead of 1065 


At the IBM plant in Poughkeepsie, N.Y parts of 1010 steel. They are then carbu 
they refer to their protected quench rized in the Homocarb furnace at 1700 
Homocarb as a “‘problem-solver’’. For F to a surface carbon content of 0.65°; 
example, the brackets shown ', size, and direct-quenched 
formerly made of 1065 steel to meet atmosphere 
physical requirements, presented severe 
ferming problems. Now IBM forms these 


under protective 
Physical specifications are 
well within specified tolerances, and cost 
of forming has been sharply reduced. 


Metal Progress is copyrighted, 1953. by American Society 


for Metal. subscriptions 87.50 « year 
and is published at 404 Wesley Wt. Morris, Hl 


Entered as second-class matter 21, 1954 
Issued monthly ; at the post office at Mount Morris, Hlinois, under the Act of March 3, 1879 
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PHOTOMICROGRAPH OF 
ORDINARY SAE 5200 


PHOTOMICROGRAPH OF 
FERROVAC 52100. 


It’s FERROVAC 52100 


And its Fatigue Life is up to 100 Times Longer, 1s shown by 


recent tests at National Research Corporation. Vacuum-melting re- VACUUM-MELTED 

moves practically all gases and oxide inclusions from Ferrovac 52100. METALS AVAILABLE 

FROM VMC: 

It’s cleaner. It’s purer. These same characteristics in other yacuum- Cuprovac-E® (Electronic- 
grade Copper) 

Nivac-P* (Passive Nickel) 

Nivac® Series (Nickel and 
Alloys) 

available. We can now ship trom stock rods of 52100 in the tollowing Ferrovac- 52100 * 


cast metals improve physical, chemical and electrical properties 


Technical data sheet showing pertormance of Ferrovac 52100 now 


diameters 193/16. Ti, . On order we will supply test samples Ferrovac - 44340 * 


Other metals or alloys 
vacuum-cast to customer 
specifications. 


HIGH PURITY METALS VACUUM METALS CORPORATION 


HIGH VACUUM CASTING 
SPECIAL ALLOYS Subsidiary of National Research Corporation 


GF (Gas Free) METALS 70 MEMORIAL DRIVE, CAMBRIDGE 42, MASSACHUSETTS 


or commercial quantities of vacuum-cast alloys to Customer's specifica 


cons. Write for more informatuon. 
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WELDCO 


HAVE THE ANSWER! 


In HUNDREDS of plants, you'll find 

Weldco equipment all along the pickling line. For 
Weldco products are made of corrosion-resisting, 
hot rolled metals, which withstand attack from hot 
acids and other pickling solutions. They are strong 
yet lightweight, wear-resistant, durable, and long- 
lasting. You get all these advantages when you 
specify Weldco hooks, mechanical picklers, crates, 
baskets, racks, chain, steam jets, and accessories. 
Weldco offers a complete, well-designed line of 
pickling equipment... plus the services of our 


experienced staff. Let Weldco engineers take care of 


all your pickling needs. For any problem, large or 


small, they have the practical, cost-cutting answer. 


Weldco 
Mechanical 
Coil 
Pickler 


THE YOUNGSTOWN WELDING 
& ENGINEERING COMPANY 


3720 OAKWOOD AVE. . YOUNGSTOWN 9, OHIO 
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CATERPILLAR TRACTOR CO. 


finds parts come clean 
with 


PENNSALT CLEANER 


Get a better start for your finish! 


In its Peoria, HL, plant, Caterpillar Many another plant has come to the 
Fractor Co, uses power spray washers same conclusions about Pennsalt 
to remove cutting oils and rust pre- Cleaners. They have powerful deter- 
ventives from steel and cast iron parts gent effect and long working life. 


assemb ‘urther proc- 
. prior to assembly or further proc The feature that makes Pennsalt 


essing. In past years, the Company has Cleaners all the more remarkable 


ied sever: os of cleane 
tried several types of cleaners in an and desirable —is their economy. While 


‘Yor ) uke Vi ypera- 
effort to make the spray wash opera outperforming competitive cleaners, 


) ‘ ) ‘ “fficie 
tion as economical and efficient they almost always prove to be con- 


as possible. 
is possible siderably cheaper to use. 


Some months ago a Pennsalt service An experienced Pennsalt service man 
man suggested a trial of a Pennsalt in your area will be glad to tell you 
Cleaner. The results of the test were more about the many specialized clean- 
highly satisfactory: the Pennsalt ing products in the complete Pennsalt 
Cleaner maintained Caterpillar’s line. For the name of the Pennsalt 
standards of quality and efficiency man nearest you, or for further infor- 
while proving considerably more eco- mation, write: Metal Processing De- 
nomical. This Cleaner is now used in partment, Pennsylvania Salt Mfg. Co., 
71 power spray washers. 442 Widener Bldg., Philadelphia 7, Pa. 
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Millions of tiny alumina “bubbles help 


New Castable Cement—Good 


Here's a castable cement that 1s also one of the most refractor) 


d i/ 


Consisting of pure alumina bubbles and 
highest grade calcium aluminate, it is inherently inert, chemi 
id will withstand temperatures up to at least 
3100 F with practically no shrinkage. It is unaffected by fur 
nace atmospheres ind combustion gases. The hollow spheres 
of alumina make the cement one of the best insulating re 
fractories for really high temperature work. It also follows 


that it ts light in weight, and has low heat capacity 


These ALFRAX® BI aluminum oxide cements (there are 


actually three types) are particularly easy to install. You just 
mix with water and pour—like Portland cement. Linings can 
be put in with a minimum of labor and down time. And, once 
in, they stay in, even under conditions that quickly destroy 


other refractories 

For example, one manufacturer lines high temperature ducts 
(that are sometimes run at over 3000 F) with 3”-thick 
MULLFRAX ™ electric-furnace mullite shapes, and backs these 


up with 8” of ALPRAX BI cement. Cement shrinkage ts prac 


tically nil, even at these temperatures. The cement stays tree 
of cracks, and make lurable monolithic lining that prevent 
seepage Of high-pre re gases 


You have to experience OMparative re Its to belreve them 
For full data on these castable cements and on other Iper 


refractories by CARBORUNDUM, use this handy coupon 


CARBORUNDUM 


Registered Trade Mark 


Dept. C-113, Refractories Division 
The Carborundum Company 

Perth Amboy, N. J 

Please send descriptive data to 
Nome 

Position 

Company 

Street 


City Zone State 
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A Report from Vanadium Corporation 


How Vanadium Corporation's 
long-range expansion pro- 


gram is helping industry. 


CHROMIUM ALLOYS 


Vanadium Corporation’s new 
plant at Graham, West Virginia, 
has been especially equipped to 
produce—by a unique new proc- 
ess —a remarkably clean, dense 
new lou carbon ferrochromium. 
This new alloy combines a norma! 
silicon content with a high chro- 
mium-to-carbon ratio which en- 
ables the steelmaker to produce 
stainless steels of extremely low 
carbon content without resorting 
to modification of furnace and 
melting practices. 


The new Graham plant also pro- 
duces various alloys of ferro- 
chrome-silicon. Additional mod- 
ern facilities at Niagara Falls are 
producing increased quantities of 
high-carbon ferrochromium by 
Vanadium’s exclusive process. 
There is an ever growing demand 
for these clean, high-density 
Vancoram Alloys — particularly 
in the many applications where 
quality and economy are primary 
considerations. 


GRAINAL ALLOYS 


These are the multiple-element 
alloys developed by Vanadium 
Corporation that are now being 
used to produce annually over 
a million tons of boron steels. Re- 
placing critical and more costly 
elements with respect to harden- 
ability and other properties, 
Grainal Alloys have proved in- 
valuable not only in times of 
heavy defense production but 
also in providing low-cost, high- 
quality alloy steels for our peace- 
time economy. 
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New use for Grainal Alloys: 
alleviating the problem of hot 
shortness in stainless steels. Field 
reports indicate that small addi- 
tions of Grainal improve the hot 
working characteristics of stain- 
less, thus cutting conditioning 
costs and increasing output. 


Anticipating the future demand 
for Grainal Alloys, Vanadium 
Corporation has included at its 
new plant at Cambridge, Ohio, 
additional facilities for their pro- 
duction. 


VANADIUM ALLOYS 


With government restrictions on 
the use of vanadium now lifted, 
steelmakers can once again take 
full advantage of Vancoram 
ferrovanadium, Small additions of 
this versatile, economical alloy 
often dothe work of large amounts 
of other, more expensive alloys 

a little goes a long way. 
Vanadium Corporation has played 
an important role in helping to 
make vanadium again available 
in large commercial quantities. 


For example... 


New VCA mines in Colorado 
have substantially increased the 
production of vanadium ore in 
conjunction with western urani- 
um Operations. 


Complete new facilities at the 
Cambridge, Ohio, plant will soon 
be in full operation to further 
insure a plentiful supply of high- 
est quality ferrovanadium for 


every application—from watch 
springs to giant forgings. 


Vore news about Vancoram 
Ferrovanadium: Available for 
many years both in bags and 
drums, ferrovanadium can now 
be furnished palletized for greater 
shipping economy and ease of 
handling. 


SILICON METAL AND ALLOYS 


Among the promising new non- 
metallic materials developed dur- 
ing World War II are the Silicone 
plastics. Their outstanding prop- 
erties include resistance to both 
high and low temperatures — 
thanks to silicon metal used in 


their manufacture. 


Vanadium Corporation’s new 
Graham plant provides the plas- 
tics industry with a dependable 
new source of silicon metal of 
highest quality. 


The new Graham plant is also 
furnishing a complete range of 
silicon metal and ferrosilicon to 


the aluminum, iron, steel, mag- 
nesium and other industries. 


RESEARCH 


Now nearing completion at the 
Cambridge plant is the new en- 
larged Research Center. This new 
center contains extensive, modern 


facilities for the further develop- 
ment of all Vancoram products 

which also include, titanium al- 
loys, master aluminum alloys, and 
a complete range of foundr alloys 
forevery application, 


VanapiuM Corporation OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. 


Producers of alloys 


metals and chemicals 


PITTSBURGH * CHICAGO « DETROIT « CLEVELAND 


PLANTS: Niagara Falls, NY, Groham, W. Va. 
Cambridge, Ohio 
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Something NEW in Selective Heat Treating... 


LIQUID FLAME HEATING 


This radically new but commercially proven application 
of the world renowned Ajax Salt Bath Furnace offers industry many 
unique advantages over any other method for selectively heating 
the rim or edges of circular objects, hardening teeth on gears or 
sprockets, and any other products that require peripheral heating. 

The technique of operation is simplicity itself: Either a neutral 
type salt bath or a carburizing bath, heated by the internal electrode 
system, is maintained automatically at the required specific temper- 
ature. A number of the parts, such as gears, to be selectively 
heated can be mounted on a shaft within a suitable fixture which is 
placed over the salt bath. Only that portion of the periphery to be 
heated (such as the teeth) is immersed in the bath. The work is 
then rotated and heating is extremely rapid due to conduction by 


the intimate contact with the liquid salt 

Teeth of four 12 dia. gears, 

SAE 4140 steel, weighing 36 Ib. 

each, being liquid flame hard- 

ened. Conventional carburizing 

bath operated of 1550 F. Total 

time cycle 4 minutes, followed 

by oi! quench. Resultant tooth 

hardness 52 RC with tough 

core of only 36 RC 


Associate companies. Ajax Electric Furnace Corp 


COMPARE THESE ADYANTAGES... 


with those possible from gos flame 
induction heoting: 


1 FAST AND UNIFORM HEATING 
Speed of heating approximates the 
sate at which the work conducts heot. 
The hot “carry-over” loyer of salt 
clinging to heated portion supple- 
ments heating, atsures uniformity. 


NO OVERHEATING 

Since no temperature “head" ic em- 
ployed, overheating ef the work is 
impossible. 


3 NO OXIDATION, SCALING, 

OR DECARBURIZATION 
‘The surface of work heated is pro- 
fected from air throvgheout entire 
 @peration to the lever of liquid 
slinging to the revolving surfece. 


4 FLEXIBILITY 

When not used for “Liquid. Fleme — 
Heating”, the salt bath is aveliable | 
for conventional Leet use. 


5 LESS COSTLY 

Entire operation, both as to tem pera- 

ture and timing, is automatic using 
tober. targe beiches of 
con be trected simultaneously, 
«effecting importont ecomemies over a 


piece-by-piece operation. 


Let us treat sample batches of your work 
without obligation in the Ajax Metallurgical 
Service Laboratory. Better still, come see it 
done yourself! Reprint No. 73 sent on request. 


Corp. * Ajax Electrothermic Corp. 


OVER 4,000 INSTALLATIONS .. . more than all other salt baths combined 
AJAX ELECTRIC CO., INC., 910 Frankford Ave., PHILADELPHIA 23, PA. 
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ELECTRIC RANGES at General blectru Applianee Park in 


Louisville, Kentucky, move through furnace for firing of pores 


lain-enamel finish. pyrometers (Py pe HP-3) provide the close 
temperature control required tw properly harden the finish 


QUALITY CONTROL THROUGH CLOSE TEMPERATURE CONTROL... 


G-E Pyrometers Help Sustain Quality 


Known the world over for its fine eles trie kitehen ranges, 
General Electric's Appliance Park in Louisville, Rentucks 
is now using one hundred HP-3 pyrometers in its manu 
facture of ranges. These tnstruments control the critical 
furnace temperatures required for proper tiring of the 


porcelain-enameling on range shells 


Precise and complete temperature control is essential 
to the quality control of any product undergoing heat 
The proven close control afforded by G 
HP-3 pyrometers can help vou to keep rejects at a low 
at the peak 


demanded in return for customer satistaction. 


level, while maintaining product) quality 


Precision control low cost ois inherent the 


HP-3 pyrometer features which follow: 


PRECISION CONTROL 
G-E pyrometers will read the same everytime temperature 
conditions are the same. That's repeatability —the essence 
of preeision control, A repeatable process means you get 
identical results, assuring uniform high quality 


Low-cost precision control begins with low 


pyrometer prices, starting at S215.78. 


HIGH SENSITIVITY 
change in furnace temperature equivalent to 2) 10 
of 1% of full seale is enough to initiate control action. 
Effective sealing of all removable parts helps keep dirt 


and moisture from offsetting this sensitive control 


SUSTAINED HIGH ACCURACY 


Accurate indication and control is provided by: (1) eali- 


GENERAL ELECTRIC 


| 


oper distributios furnace. This precise and extensive temperature control is a 


ot zone of each major factor m assuring a hic quality porcelain 


TWENTY-ONE G-E PYROMETERS 


of temperature throughout the eighty-eigh rare 


Porcelain Finish Electric Ranges 


brated accuracy of of of full seale: (2) automate 
cold-junetion compensation, which adjusts for changes 
in ambient: and (3) high stability during changes in 
voltage. frequency, or humidity 


SEVERAL TYPES AVAILABLE 


pyrometers are available as indicators, indicator 
controllers, and protectors in either 2-position or 3-posi 
tion models. Seale requirements can be fulfilled trom a 
variety of ranges in the 0-3000 F span 


MORE INFORMATION 
For complete information on how pyrometer equip- 
ment can help you to improve or maintain product qual- 
ity. contaet your G-k Apparatus Sales representative, of 
write for Bulletin GEC-713 to General Electric ¢ ompany, 
Section 602-263. Schenectady 5. 


"Manufacturers suggested retail price. 


SHOCK-RESISTANT CONSTRUCTION the General blectru 
HP pyrometer sustains accuracy with sturdy stationary parts, 
3 1/4-lb. almico magnet, and a lightweight moving element. 
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How 
Physical 
Testing 
HELPS 
METALS 


ENGINEERS 


Typical set-up for testing 
bending stress in bar stock. 


You won't waste money processing substandard ma- 
terials if you use physical testing at several stages 
of production. 


Incoming Materials —— You can quickly and easily 
check the quality and uniformity of incoming raw 
material and parts. Materials not up to your stand- 
ards can be rejected before flaws show up in ma- 
chining or assembly. 


Sub-Assemblies — By regularly testing sub-assem- 
blies, you can check the quality of welds, riveted 
joints or other operations, Faulty operations can be 
remedied before a large number of substandard parts 
are produced, 


Finished Products — Sample testing of finished 
products will assure that your products meet your 
company standards. Customer complaints will be re- 
duced and returned products minimized, 


You can test pracucally anything with a Richle Uni- 
versal Testing Machine. Because it has five standard 


RIEHLE 


TESTING MACHINES 


Division of American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 
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scale ranges, the Riehle Pendomatic Universal Testing 
Machine is the equivalent of five testing machines 
in one. You merely turn the selector knob to the 
proper range and conduct your test. Accessories and 
special tools are available for special tests. 


Riehle Universal Testing Machines are built with 
hydraulic or screw power loading units. Each type 
is available in a variety of sizes with capacities up 
through 400,000 Ibs. 


Write for illustrated catalog containing speci- 
fications and accessories to Dept. MP-1153. 


Riehle Universal Testing Mochine checking tensile strength 


of a finished part. 


| 
: 
} | : 
<= ; 
| 
ind 
~ 
2 
wa ; . | 


Shell Molding Machine 


A new model shell molding machine, 
incorporating new features designed 
to increase output and uniformity of 
molds, has been announced by Shalco 
Engineering Corp. According to the 
manufacturer, the unit was specifically 
designed to make precision shell mold 
ing practical for all foundries. Re 
ported to produce up to two shells pet 


minute, this gas or electric unit is 
available with automatic timers for 
both inversion and curing cycles. Posi 
tive alignment for precise shell dupli 
cation is claimed. A new dump box 
design increases uniformity and com 
pactness of shells. Castings with tol 
erances as close as 0,005 in. per in. are 
claimed to be obtainable from Shalco 
hell molds. 

For further information cirele No. 1365 
on literature request card on p. 32-B. 


Dew Point Controller 


An automatic dew point controller 
which revulate dew point In con 
trolled atmosphere furnaces has been 
developed by Ip er Industrie Ine 
The new self-contained electronic 
init, continuously records and cor 
trols furnace dew point for automatic 
carburizing and carbon restoration 
Dew point settings are made by sim 
ply turning an indicator. As there 
a definite relationship between the 


dew point of the atmosphere and its 


carbon potential, automatic control of 


the furnace dew point will assure 


bright, seale-free result in a wide 


variety of heat treating operation 


including carburizing, carbonitriding, 


carbon restoration, annealing, normal 


engineering 


NEW PRODUCTS 


izing and hardening The electron « in the automotive spark plug serie 
element is replaceable. 17 in the national and unified coarse 
For further information circle No. 1366 read series, os im the national pigs 
on literature request card on p. 32-B. thread series, 15 in the national and 


Heavy Duty Etcher 

A newly designed electric etcher has 
been announced by the Martindale 
Electric Co. Its range of six heat 
makes it suitable for various sizes of 
parts. It may be left connected to the 
line without danger of overheating 
when not in use, 


For further information circle No. 1367 
on literature request card on p. 32-B. 


Thread Inserts 


Heli-Coil Corp. has announced the 
availability of 47 standard sizes of unified fine thread series, and four in 


stainless steel wire thread inserts, five the aviation spark plug series lt 


Furnace For Treating located at both the charging and di 


Stainless Steel ones. Farts coved 
idly in a water-jacketed chamber un 

A new furnace has been built and der the protection of the atmosphere 
field tested by Lindberg Engineering with water temperature automatically 


Co. for bright hardening and bright controlled. In the larger models, a 


annealing of stainless steels and other many as four baskets of work can bh 
high alloys, with no oxidation or dis “re cooling chamber at one tim 
coloration. It can also be used for cop Work is transferred manually from 
per brazing of stainless steel The chamber to chamber by n “on of a 
atmosphere is controlled so that it i pusher rod inserted ate a hole in the 


not contaminated by oxyren or wate! charging door The protective atmo 


vapor A full muffle prevents contam! phere consists of dissociated ammonia 
nations of the atmosphere from the or pure dry hydrogen 


combustion product bor further information circle No. 1368 


Automatic purging chamber are on literature request card on p. 32-B, 
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Modified Jominy end-quench test on 8640 steel 
using quenching oils instead of water. 


j j 


= | 


SUN QUENCHING 


ROCKWELL C HARDNESS SCALE 


OIL LIGHT 
| 
| | | 
| EXPENSIVE 
FOR 9640 STEE! 


2 4 6 8 


10 12 14 


16 
DISTANCE FROM QUENCHED END OF SPECIMEN IN SIXTEENTHS OF INCH 


can all quenching jobs 


= 


18 20 22 24 26 


28 30 32 


using SUN QUENCHING OILS 


This has been proved again and again in 
industrial heat treating departments and in 
the laboratory. The above test curves compare 
the results obtained from Sun Quenching Oil 
Light and those from an expensive compounded 
quenching oil. The hardnesses obtained are 
far above the commonly accepted minimum. 

In addition to assuring consistently uniform 
physical characteristics, Sun Quenching Oils 
prevent sludge formation and help remove any 
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INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD., TORONTO & MONTREAL 


deposits that may exist. Oil coolers are kept 
clean; maintenance costs are decreased. Sun 
Quenching Oils lower operating costs too. 
They thin out when heated, drain off parts 
faster and more completely. Make-up is 
materially reduced. 

For more information about Sun Quenching 
Oils and how they can help you, call your 
nearest Sun office or write SUN O1L COMPANY, 
Philadelphia 3, Pa., Dept. MP-11. 


{> 


| | | 


THIS PLANT QUENCHES ALL TYPES and sizes of automotive 
and aircraft forgings. Sun Quenching Oil Light serves all five 
of the 2400-3000 gallon systems. In the seven years the shop 
has been using this oil, no unit has been down except for 
normal mill scale removal. 


AN OIL THAT FORMS SLUDGE CLOGS oi! coolers, increases 
maintenance and operating costs. Sun Quenching Oils have a 
natural detergency which helps keep the systems clean and 
removes any deposits that may exist 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY > 


PHILADELPHIA 3, PA. ® SUN OIL COMPANY LTD., TORONTO & MONTREAL 


serts for the national and unified 
thread series are supplied in 1, 1s, 2, 


and 3-diameter lengths. 


For further information circle No. 1369 
on literature request card on p. 32-B. 


Smallest Strain Gage 


The smallest SR-4 bonded resistance 
wire strain gage yet developed has 
been announced by the Baldwin-Lima 
Hamilton Corp. The new strain gage 


has a gage length of only 1°32 in 


half of the previously smallest gage 

] 
~ Yue 

| 

| 


It is Bakelite-base gage of the wrap 
around type, with cupro-nickel wire, 
and is applied by phenol-resin cement 
Nominal resistance is 120 ohms and 
the average gaye factor is 1.4, guaran 
teed within 10° 


For further information circle No. 1370 
on literature request card on p. 32-8, 


Impregnating Castings 

A recently developed impregnator 
that stops leakage of gases in metal 
castings has been announced by Nel- 
sonite Chemical Products, Inc. The 
new formula has worked well with 
aluminum and iron casting Castings 
are merely immersed without use of 
pressure or vacuum equipment. At 
least three day are required for 
curiny. 


For further information circle No. 1371 
on literature request card on p. 32-B. 


futomatic Plating Machine 


Wagner Brothers’ new fully auto 
mati electroplating machine holds in 


terest not only for th e concerned 
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CIRCO 
MONORAIL DEGREASER 


Can you afford the high cost of out- 
moded metal cleaning equipment? 
The new, modern Circo vapor de- 
greasers—whether large or small— 
are engineered to save you 30% in 
solvent consumption and up to 50°; 
in labor costs through more efficient 
design and operation, Circo, drawing 


on a background of 30 years experi- 


And ONLY Circo-engineered designs can 
provide these additional advantages: 


1. Immediate interchangeable operation, 
Trichlorethylene or Perchlorethylene 


2. 208 standard designs to choose from 
Automatic reclaiming of solvent 

4. Lowered maintenance costs — ease of 
cleaning and servicing 

5. Complete technical field service — cus- 
tom-engineered installations 


Profit from Circo’s firm policy of constant 
research and study that adapts the latest 
and best in metal cleaning to YOUR 
requirements. 


CIRCO HAS DEVELOPED A COMPREHENSIVE, 


ence in vapor degreasing, builds into 


its equipment such solvent-saving fea- 
tures as balanced condensing coils, 
leak-proof pumps, dual vapor-level 
control and regulated heat input. 
Circo degreasers are built to perform 
faster, save precious man-hours, 
through such construction features as 
easy access and clearance on two 
sides, large clean out doors, and well- 


placed controls and switches. 


And now — Circo Pioneers 
In Ultrasonic Cleaning 


Circo again leads the way with the most modern and 
talked about metal cleaning development of the cen- 
tury. The new Circosonic Degreaser, equipped with 
General Electric ultrasonic generator, cleans metal 
parts by the power of sound faster than ever 
thought possible and to a degree of cleanliness that 
passes the most stringent industrial standards. The 
Circosonic degreaser may fit your operating needs 


Write for full technical literature 


AUTHORITATIVE MANUAL ON THE SUBJECT OF 


VAPOR DEGREASING. WRITE TODAY, FOR THIS 32-PAGE BOOKLET. NO OBLIGATION, OF COURSE. 


SINCE 


e 1923 


EQUIPMENT COMPANY 


122 Central Avenue, Clark (Rahway), New Jersey 


PER-SOLV (Perchlorethylene) 
Vapor Degreasers 


METAL PROGRESS; 
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Metal Parts Washers ¢ 


Offices in principal cities 
CIRCO-SOLV (Trichlorethylene) 
Solvent Recovery Stills 


Dryers 


with plating but for anyone interested 
in automation. The new machine, now 
thoroughly tested in production, 
makes use of uncomplicated longitudi- 
nal and vertical movements. 


hydraulic 


Central 
power supply and control 
panel may be located at any conven- 
ient point. Two sets of controls allow 
adjustment of speed or dwell of each 
movement, or skipping a station en- 
tirely. Plating baskets are transferred 
from one tank to the next by a vari 
able stroke hydraulic cylinder fitted 
with decelerating controls. 

For further information circle No. 1372 
on literature request card on p. 32-B. 


Heat Transfer Brick 


\ very good thermal 


conductor, 


high-temperature brick has been an 
nounced by the Carborundum Co. This 
silicon carbide material is said to have 
conductivity 


thermal comparable to 


hot chromium-nickel steels, and eleven 


times more than fireclay refractories. 
It is produced as a brick, cement, o1 
in shapes for use in heat transfer ap 
plications up to 3000° F, 

For further information circle No. 1373 
on literature request card on p. 32-B. 


High Speed Tool Steels 
Steel Co. has 


high speed steel of regular analyses, 


Latrobe announced 
to which have been added uniformly 
distributed sulphide 
new form. Latrobe claims longer tool 


lubricants in a 


life for these steels, now available in 
M-1, M-2 and M-10 types, 
and shapes normally furnished. 


in all sizes 


For further information circle No. 1374 
on literature request card on p. 32-B. 


X-Ray Quantometer 


Applied Research Laboratories in 
X-ray Quantometer 
at the National Metal Exposition on 
October 19th. This 
rapid 
of metals, powders and liquids, by X 


troduced its new 


instrument per 


forms nondestructive analysi 


>. 
1 10 T0 50% 
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IN THE WALKER BULLDOG TANK 


special U-S-S Carilloy steel 
reduces the cost critical 


transmission parts 


@ How would you like to save $25 a ton on steel for 
your heavy-duty parts, without sacrificing quality? We 
bet you'd jump at the chance, just as the manufacturer 
of the Army’s great Walker Bulldog Tank did. 

USS Metallurgists showed him how to make this 
important saving. They recommended special USS 
developed Superkore steel for the drive gears and pin- 
ions of this powerful machine. This steel provides the 
required hardenability, but contains less alloy than 
other steels capable of doing the job. Therefore, it 


costs less. 


Improved machinability 


USS Superkore also responds more uniformly to heat 
treatment and is easier to machine than ordinary alloy 
steels of equal hardenability. 

USS Superkore—now known as TS 43BV12 and 
adopted in both AMS and ASTM specs — is one example 
of the many important new developments that have 
come from the extensive research laboratories of United 
States Steel. From our constant effort to get the most 
possible work out of steel at the lowest cost to you, have 
come better steels for use at high temperatures— better 
steels for use at extremely low temperatures steels 
that are easier to machine — steels that are easier to heat 
treat—steels that in hundreds of ways help to solve 


production problems and reduce costs. 


Phe Walker Bulldog is a light combat vehicle weighing 26 tons 
It is equipped with a new 76 mm. high-velocity gun, a 500-hp 


engine, and heavier armor than World War II tanks 


Free metallurgical assistance 


We may have ready for use or under development 
just the steel you need to solve a tough production 
problem. If we do, the USS Service Metallurgist who 
contacts you will know about it. If we don't, we may 
be able to modify an existing Carilloy steel to suit your 
special requirements. In either event, it will pay to get 


in touch with us and find out. 


If you have any question at all about alloy steel 


write to United States Steel, Room 2818-X, 525 William 


Penn Place, Pittsburgh 30, Pa 
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In the entire production of steel forgings, no 
single operation is more important or more finicky 
than the heat treating. Here, with careful heating 
and quenching, the forging is tailor-made to the 
physical properties you require 

At best, heat treating is a complicated business 
And when you get into the giant forgings made 
at our Homestead Forgings Division, you en 
counter problems absolutely unknown in the pro 
duction of smaller forgings. Only a handful of 
men in this country have the skill to do the job 
One of them ts Joseph Asmonga, a Heat Treater 
for 18 of the 25 years he has been with U.S. Steel. 

Sheer size is a great problem and often makes 
liquid oil or water quenching impracticable. In 
the photograph, Mr. Asmonga is air quenching 
a roll arbor—and it takes him 10 hours just to 
reduce the temperature from about 1750°F. to 
650°F. 

Admittedly, Mr. Asmonga has an eye-popping 
array of instruments, furnaces and cranes to help 
him—as well as a complete metallurgical staff 
But when you get right down to it, it takes plain 
old experience and skill to change a list of speci- 
fications into a finished, precisely heat treated 
forging. 

Joseph Asmonga is typical of the men who 
actually do the work on your USS Quality Forg 
ings. All of these men have the skill, the equip 
ment and the determination to give you the finest 
steel forgings that money can buy. Write for more 
information and our free 32-page booklet deserib- 
ing USS Quality Forgings. Address United States 
Steel Corporation, 525 William Penn Place, Pitts 
burgh 30, Pennsylvania 
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U-S-S CARILLOY steel cushions bone-rattling jolts 


on the world’s finest medium tank 


rye army’s amazing new Patton 
] 1% not only moves faster, shoots 
traighter, and offers better protes 
tion to the tank crew, but it has a 
vastly improved suspension system 
that features torsion 
made of CARILLOY 


result 


bar springs 
teel. Asa 
it rides lower and more level 
and with le than World 
War II models 

During rugged field tests, this 45 
50-ton tank rolls along at more than 
down tele 


jarring 


an hour, knock 
and 
over deep trenches 
walls. All 
teel torsion 
driving 


phone pole house rumbles 


and seales 3-foot 
the while, the CARILLOY 
the 


flex, and vi 


bars support 


wheels twist, 
They 
of the jolts as the tank forges ahead 

‘Tor 
pounding 
cushioning these shocks than pre 
pring What's 


they take less space, so the tank can 


brate smoothly absorb most 


heavy 
and do a better job of 


ion bars withstand thi 


systems more 
be built closer to the ground, has a 
lower silhouette than other models 

USS CariILLoy 8660 is a Ni-Cr 
Mo electric furnace steel which pos 
esses the required hardenability 


needed in these torsion bars. It 


ON THIS TWISTER at thy 
Maremont Automotive 
finished CARILLOY 
prestressed before 
manutacturer 


Cicero plant of 
Products, Ine., the 
steel torsion bars are 
shipment to the tank 


will produce a minimum hardness of 


55 Rockwell “C" at from the 
quenched end in the standard End 
Quench hardenability test. It has 


exceptionally good surface and sub 
surface qualities 

Both the United States Army 
Ordnance Corps and the spring man 
ufacturer, Maremont Automotive 
Products, 
this excellent performance 


are well satisfied with 


HERE are the 


steel torsion bars ready 


for shipment Porsiot 


ground, giving 
silhouette 


USS CarILLoy steels are doing 
many tough jobs like this on both 
military and civilian products. So no 


matter what type of steel problem 
you have, we have probably met and 
before 
Just 
get in touch with our nearest Dis 
trict Otfice, or write to United States 


Steel, 525 William Penn Place, Pitts 


much like it 
We can help you solve yours 


licked one very 


burgh 30, Pa 


; 
4 
. 
Patton 48 and others 
so that the tanks can 
¢ 
; 


equany adapted to iboratory or pro 


uction control problems. The circuits 


For further information cirele No. 1375 
on literature request card on p. 32-B. 


Standardized Graphite Molds 


National Carbon Co. ha tandard 
Zed it ine of graphite pie ingot 
nolds to permit quick deliveric 


a ipliite mold 


no chemica cor 


tumination; light 


1! werent; w 


not crack chip, 


pall, fire-check or warp; quick strip 


ping merely by upsetting; no preheat 


ing required; easy to machine or fit 


into mounting devices; and long life 


For further information circle No. 1376 
on literature request card on p. 32-B. 


Beryllium Copper 


A new alloy that promises to spread 


the industrial range of berylliun cop 


per into new fields was featured as 


ne of the main exhibits of the Beryl 
lium Corp. at the 35th National Metal 


Exposition The new low be ry lium 


alloy is claimed to combine properth 


f high strength and high condu 


tivity 


For further information circle No. 1377 
on literature request card on p. 32-B. 


Furnace Quality Controls 


Indicating flowmeter contro for 
balancing heat input and furnace re 
quirement have beer innounced | 


there’s nothing 


like it! 


hardness tester 


No clamps needed with this new multiple-angle metal hardness 
tester — the semi-portable A18 and A20 Penetrascope units. 
For a combination of accuracy and versatility, there is nothing 
like it in American industry today. 

The A-20 Penetrascope illustrated above was developed for 
testing the many parts and places inaccessible when clamps are 
used—yvear teeth roots and large bearing races, for example. 
The Penetrascope is movably mounted on a magnetic stand, 
holding the unit firmly toa ferrous surtace, on w hich the object 
to be tested is also set securely, Adaptability is obtained by 
angling the stand on the ferrous surface, by angling the Pene 
trascope on its stand, and by adjusting the height of the 
Penetrascope on the stand. 

For more accessible work, the basic Penetrascope is available 
with a variety of C-Clamps and magnetic clamps. ‘The Pene 
trascope employs a 136° pyramidal diamond indentor which ts 
extremely accurate from 16 to 800/1000 D.P.H. Excellent 
comparative results are obtainable up to 1500 D.P.H. 


Send for our booklet on the Penetrascope today. 


PENETRASCOPE ‘’PLUS”’ VALUES 
1. Portable—basic unit weighs about 18 Ibs. net. 
2. Extremely accurate from 16 to 800/1000 D.P.H 
3. Versatile—capable of conventional and multiple-angle testing 
of large or small pieces. Pieces can be tested at site. 


4. Minimum Marring—not ccnsidered a destructive tester. 


C. TENNANT, SONS & CO., OF NEW YORK 
100 PARK AVENUE, NEW YORK 17, N.Y., U.S.A 
TELEPHONE OREGON 9-13400 


NON EAIBER 


| ray fluorescence pectrography. and is 
used the in trum t can mea ure a 
- 
number of clement in the time re 
quired to record one element with a \ 
canning spectrometer. It can be sup \ 
plied for use of eight channels simul \ 
4 
taneousl) 
are it as 
and in casting 
> 
many pecial 
ot metal 
The following ad 
Vantage are 
costs; mooth, 
clear uniformly 
ized ingots with 
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why do the 


LIGHTS 


always go on? 


ni 


@ You flip a switch — lights 
go on. You expected that. The real 
reason they go on, however, is be- 
cause power men expect gencrating 
equipment to fail. They work, then, 
to prevent failure. Their success in 
stopping failure BEFORE it hap- 
pens is often due to inspection with 
methods by Magnaflux. 


Inspection with Magnaflux * detects 
defects and makes invisible cracks 
visible. Low costand non-destructive 
inspection methods by Magnaflux 
are used on nearly every material in 
most industries for all kinds of 
maintenance inspection. 


Also used as a production tool, 
Magonaflux is helping hundreds of 
manufacturers make better products 
at lower cost. 


All of the facts about Magnaflux are 
included in an interest. 
ing brochure “Seeing 
Isn't Always Believing.” 
Copies are available 
on request, 


*Magnaflux is a registered 
trademark of the 
Magnaflux Corporation 


MAGNAFLUX CORPORATION 
7346 W. Lawrence Avenue, Chicago 31, Illinois 
New York 36 © Pittsburgh 36 * Cleveland 15 
Detroit 11 * Dallas? * Los Angeles 58 
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Seico 
Corp. 


Div. of 


custom 


Instruments 
These 


claimed to 


Grindle 
controls are 
limit 


pleces in 


temperature differ 
the 
enable proportioning of heat input to 


ences of furnace and 
the changing rate of heat absorption 
The two 


system 


instruments in this control 


can be adapted for 


manual or automatic operation. 


elthes 


For further information circle No. 1378 
on literature request card on p. 32-B. 


Microscope Reader 
The Pacifie 
announced a 


Transducer 
Brinel| 


Corp. has 


new microscope 


reader for the measurement of inden 
tation diameters 
for determining 
hardness and 
checking the ac 
curacy of hat 


ness testing ma 
chines. This new 
20-power micro 


scope features a 
reticle in a flat 
field optical sys 
tem, and a self 
enclosed concen 
trated beam of 
light. The 7-mm. 
scale is graduated in tenths of mil 


limeters. 


bor further information circle No. 1379 
on literature request card on p. 32-8. 


Cut-Off Machine 


The Stone Machinery Co. announces 
a regular cut-off machine that can be 
converted quickly for 


free-hand cut 


ting of gates and risers from nonfet 
rous castings. The machine is shown 
set up for free 

hand cutting. As ¢ 
a regular cut-off 

machine, either 

abrasive or tool 

steel blades may 

be used. Capacity 

is 2%-in. solids, a 

and 4-in. pipe, “4 

tubing and strue #5) 

turals. This ma be 

chine can cut ma 

terials at less than 4 sec. per sq. in 


of metal. 


For further information circle No. 1380 
on literature request ecard on p. 32-B. 


Tool Cooling 


A new coolant has been announced 
by the Air Conversion Research Corp. 
This portable unit can accommodate 
up to 16 cutting operations. It oper 
ates on the expansion-cooling of gas 
Coolant is 


refrigeration principle 


forced into a high velocity air stream 
where it is atomized into a fine mist. 


It is then directed to the tool through 


MARTINDALE 


ROTARY BURS AND FILES 


Made of high-speed steel 
factory where uniform hardness is assured by 
heat-treating in electric furnaces on which the 
temperature is closely controlled by electric eyes 


Produced in our own 


Set AB (Bure) 


AF (Files) 


Ihe above sets, with 4," diameter shanks, are 


composed of the 8 most popular sizes for gen- 
cfal use 

Over 200 sizes and shapes (total over 75,000 
pieces) are carned in stock for immediate 


shipment 


DEMAGNETIZER—Model D-3 


This tool quickly and easily removes magnetism 


from cutting tools such as cutters, drills, saws 
etc., and thus keeps them free from chips and 
metal-slivers that reduce production. Cuts cost 


of tool maintenance. 


HEAVY DUTY ETCHER 


Model A-A has wide use as a production-line 
etching tool. With six heats it is effective on 
small parts and also on large pieces such as 
shovels, castings, etc Complete with ground 
lead, heavy metal case, etc 


Send for new Catalog No. 29 with 64 pages 


of Maintenance, Production and Safety 
Equipment. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohio 


= 
| an \ 
Palade, 
| 
= | | 


An alkaline stripper that 
dissolves nickel, copper, 
zinc, cadmium and silver 
without attack on steel or 
stainless steel. 


Used in acid solutions to 
strip nickel, zinc, iron, 
cadmium, lead and tin 
without attacking basis 
metals of copper, brass, 
silver ond gold. 


Dissolves tin, lead and 
solder from basis metals 
of copper, brass, steel, 
stainless steel, nickel, sil- 
ver and gold. Alkaline in 
nature. 


An alkaline stripper for 
fast stripping of zinc from 
steel and copper. 


Compound L-88, an elec- 
trolytic acid stripper to 
strip chromium, nickel, 
copper and brass from 
zinc base die castings 
without pitting the basis 
metal. 


ENTHONE. 


INCORPORATED 
ELM STREET 
_ NEW HAVEN, CONN cl 


H. BUTCHER COMP; 
East Olympic Blvd. 


Los Angeles, California 


NOVEMBER 1953, PAGE 19 


4 
SERVICE REPRESENTATIVES AND STOCK PO 
ARDCO, INC. HULL & COMPANY 
West 73rd Street 1300 ParsonsCourt 
‘ 


Weeks of actual use were the only 
way Socony-Vacuum could test 
quality of grease 


Socony-Vacuum’'s pilot plant cuts 
testing time to a matter of minutes— 
often eliminates several weeks output 
of unusable product. The RCA Table 
Model Electron Microscope contrib 
utes substantial tune savings to this 
Operation — permits specimen testing in 
just a few seconds. (In background, 


microphoto of suitable batch.) 


Socony-Vacuum cuts 
weeks to minutes with 
RCA Electron Microscope 


In a new quality-control operation, 
Socony-Vacuum Oil Co. now eliminates time 


lags—and wasted production —in a pilot 

operation built around the RCA’ Electron of raw materials cut costs save ume 

Microscope Model EMT- 3. With this equip accelerate development of new products 

ment, Socony-Vacuum research men actually Check these important advantages . 

cut weeks of test treme to the few minutes Instant Photography and Specimen Changing ”) Jon 

required to prepare and photograph a sample exposures without breaking vacuum—with new fe — 
For a small investment Socony-Vacuum roll tilm camera _— 

has obtained the dual advantages of electron Permanent - Magnet Lenses — otter « ceptional on he OCA Se Micre 

microscopy—high resolution and high mag stability for the most exacting studies scope (EM? nd RCA 

nification (40,000 X photographically } 50-KV Accelerating Voltage comparal le to that training assista . progran 
) ry hiol ri | nt write Screntit ent 
Perhaps the RCA Type EMT-3 Electron oftered in larger, higher-priced equipme Dept. 104W, Radio Corpora 


Microscope can help you to control quality Accurate Focusing with new focusing magni- ti f As 


determine the structure and Composition fier and viewer 


© Electron Microscope 
SCIENTIFIC INSTRUMENTS © Vacuum Units 


RADIO CORPORATION of AMERICA © Shadow Caster 


ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. WN. J. ® Vacuum Leak Detector 
In Canada: RCA VICTOR Company Limited, Montreal ® Electron Diffraction 
Equipment 
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a centrifugal distributor, flexible 
high-pressure tubing and nozzle. The 
coolant solution is cooled below room 
temperature and cools the tool; the 
jet action carries away tool heat and 
keeps chips out of the way 


For further information cirele No. 1381 
on literature request card on p. 32-B. 


Stereoscopic Microscope 

To permit greater speed, conveni 
ence and versatility in stereoscopic 
microscope work, the Galileo Co. has 
announced three exclusive design im 
provements in its stereoscopic micro 
scope: A 180 ro 
tating binocular 
head, a three 
way stand, and a 
novel quick 
change nosepiece 
The rotating bin 
ocular head is in 
clined at a com 
fortable 30° ar 
vle and turns on 


a vertical axis to permit either normal 


or inverted observation. The stand 


its extra low for greater comfort and 


convenience. The micro cope will ac 
cept objects up 11 em. high. If the 


be placed directly on the object to le 
examined 


on literature request ¢ 


Vacuum Melting 


U. S. Patent 2,625,719 ha recently 


been granted to the National Research 


Corp covering continuous vacuum 
melting furnaces. This new develop 
ment makes it possible to charge raw 
material and remove vacuum-cast in 
pot from furnaces without the nee« 

ing the crucible rv breal 


ing the vacuum 1 the melting 


chamber. 


bor further information cirele No. 1383 
on literature request card on p. 32-B. 


Spectrograph 


at 
wh 


For further information circle No. 1382 
ard on p. 32-B. 


WAUKEE 
FLO-METERS 


. . for measuring industrial gases 


Here at last is the truly mode rh 


Ho-meter that offers important and 


exclusive advantages for every uset 


1. Easy to clean. No tools are needed 


for disassembly can be con pletely 


measuring 


cleaned and reassembled in 2 minutes 


*ow 


2. Easy to read. 6)" scale vives extra 
vissbality Exclusive Waukee tal 


* ammonia 
* dissociated 


ammonia dentify in large red letters gas being 
measured. Eliminates mistake 
* city gas 
+ endothermic 3. Built-in control valves. Operate 
cracked ean easily ot flaw change 
* exothermic 
cracked 4. Easy to mount. (an |» panel mounted 
hydrogen ds simpler 
* natural gos t= le 
For additional information request 
oxy 
* propane bulletin 201. 


wes Michigan Milwaukee, Wi- 


“To sum it up, chief, we can do it if we use Columbia MAXITE Tung- 
sten-Cobalt High Speed Steel.” 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels— High Speed Steels (UM 
Die Steels—Hot Work and Shock Resisting Steels (0 
Carbon Tool Steels. 
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A versatile new 1.5-meter stg ik \ 
vrating pectrograpl esigned to TAC 
bring precisior ectrography withi \ \| 
100 
the reach of mali firms, has heen 
announced thie Bauscl & Le nit as 
Optical Ce rhe instrument is avail 
PAGI | 


able in two models which provide dif 
ferent dispersions, resolving powers 
and plate coverages. Both are capable 
of analyzing a wide range of ma 
terials. For ease in manipulation, all 
parts are located at the same end of 
the instrument. Exposure time of 
several seconds provides a high degree 
of sensitivity for trace elements. 

For further information cirele No. 1384 
on literature request card on p. 32-B. 


Consumable-klectrode 
Gas-Shielded Welder 


New welding equipment for the con 
sumable-electrode, gas-shielded weld 
ing process has been announced by 
the General Electric Co. Called Filler 
arc, the apparatus is expected to ad 
vance the field of application of high 
speed, high-current-density, gas 
shielded welding, which heretofore has 
been hampered by the necessity of us 
ing existing welding generators not 
specifically designed for this process. 
Electrode wire of aluminum, stainless 
steel, mild steel, copper, magnesium 
and other alloys may be employed in 
the Fillerare equipment with argon 
or helium shielding gas. The process 
can be used in downhand, vertical, or 
overhead positions to weld aluminum 
of any alloy in thicknesses from 1/32 


to 3 in., and stainless steel from \ to 1 
in. It is also suitable for welding 
aluminum bronze, nickel and mag 
nesium. 
Killerare equipment consists of 
three main components: a special self 
regulating motor-generator type 
welder, a pistol-like holder, and an 
electronic wire-drive unit. The gen 
erator is unlike any others used in 
this process. Rated at 450 amp. con 
tinuously, it has a rising volt-ampere 
characteristic, As current is produced, 
the voltage generated increases, mak 
ing the process completely self-regu 
lating. Designed to vive constant are 
length, the new welder produces any 
current required up to its full rating. 
Thus, it is prepared for any wire 
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feeding speed and will supply the cur 
rent necessary to melt off the wire at 


exactly the rate it is fed. Machine set 
tings are for are length only; no cur 
ent calibrations appear on the dial. 

The Fillerare gun contains knurled 
feed rolls for pulling the electrode 
wire from a spool mounted in the wire 
drive unit, a trigger to control wire 
feed and gas flow, and an electrical 
contact tip. It is water cooled with a 
rating of 400 amp. continuous d-c 
The gun is capable of feeding wire 
from 0.030 to 0.093 in. in diameter. 
The feed can be adjusted from 0 to 
750 in. per min., and the set speed is 
held constant by an electronic motor 


control in the wire drive unit. Finger- 
tip control 
before and after are is struck. 


yrovides yas coverage 


For further information circle No. 1385 
on literature request ecard on p. 32-B. 


Cut Wire Shot 

Shot cut to form cylinders of a 
length equal to the diameter of the 
wire has been announced by Harrison 
Abrasive Div. Uniformity of size 
means that each particle provides the 
same impact and the same finish with 
out the wasted energy of throwing 
shot, without producing the desired 
results. This L/D cut-wire shot is 
available in steel, copper and stain 


hi-head heating system 


R-S Hi-Head* Heating System pre- 


pares bars, slabs, pipe, tubing, and other 


forms of 


long, 


straight stock for 


forging 


or heat treatment to meet the most Rigid 


Standards. 


Initial costs are less 


than with con- 


ventional multiple unit methods. Economies 


are achieved through high speed opera- 


tion and volume production. 


Labor costs 


are reduced as much as 75%. 


Pusher 


R-S FURNACE TYPES 


Hi-Head @ Batch @ Rotary Hearth @ Continuous 
Belt Conveyor @ Continuous Chain @ Continuous 
@ Continuous Pusher Tray @ Pit @ 
Continuous Roller Hearth @ Car Hearth 


4 
OO. COP 
\Z 
i 
\y 
around" ection of burn- 
... 
| 


; 


less steel in a range of wire diam about equally over the length of the parts per hour can be handled by the 
eters from 0.0625 to 0.020 in. in vari furnace. This permits “on and off” heated work space, which is 15 in, in 
ous length-to-diameter ratios, and diameter by 10 ft. long. 


with a minimum hardness range of 
36 to 46 Rockwell C, depending on the 
wire diameter. 


For further information circle No, 1387 
on literature request card on p. 32-B. 


For further information circle No. 1386 
on literature request card on p. 32-B. 


Heat Treating Pots 


Pressed steel pots for heat treating 


Control Zones Furnace 


Three separate zones of tempera 


furnaces, metallized to give up to 


200°) longer life, have been announced 
ture control is an outstanding feature 
of the latest rotary retort furnace — 


built by American Gas Furnace Co. operation during the idling periods 


External controls permit the operator very high input when producing work, 
to regulate the temperature at will in and variation for pecial heating > 
any one of the three zones, divided needs, Up to 1000 Ib. of nonferrou ._ =. 


by the Eelip e Fuel Engineering Co 


These new pot are available with 
metallized coatings for temperatures 
up to 1500° F.; from 1500 to 1700° F 


and for 1700 and over 


For further information circle No. 1388 
on literature request card on p. 32-8, 


Cleaner 


Detrex Corp. has «e veloped a new 


metal cleaner especially for the vitre 


ling industry. The cleane: 


ous ename 
is a medium-high alkaline compound 
with high wetting and penetrating 
propertic It will emulsify large 


quantities of mineral oils and greases 


and keep them in suspension 


For further information circle No, 1389 
on literature request card on p. 32-8. 


fecelerated Salt 
Bath Quench 


produces 


proving quenching and tem 
pering action of salt bath without 
cost——was demonstrated publicly for 


Rigid Standards are met by the rapid the first time by American Cyanamid 
Co. at the Metal Show. Water added 
and uniform heating. steel billet 3¥2 toatl 


itrate-nitrite bath while it is in 


a molter tate results in the following 


inches square (regardless of length) can 


advantage (a) it will operate at 


be heated to 2300° F. in 14 minutes with temperatures lower than 275° F 


while other baths are limited to 300 


uniform heat conduction to the interior of 


.; (6) the bath maintains its original 
the billet. The “wrap-around” action of composition fer long periods of time 
below the mixture’ boiling point 
the burning gases at high velocities and (c) martempering and hot-quenching 
operation take at accelerated 

the high thermal head produce rapid heat 
quem w rates; d) specie degree 

transfer. of hardening may be obtamed by 


altering the amount of water in the 


bath, a unique characteristic since the 


R-S FURNACE CORP. 
4555 GERMANTOWN AVENUE 
PHILADELPHIA 44, PENNSYLVANIA 


controlling factor is the bath compo 


sition rather than the alloy content 


of the steel; (¢) the bath can be easily 


restored to the more conventional 


ype by raising its temperature to 


A SUBSIDIARY OF mi e the water: (f) the new type 
HARDINGE COMPANY, INC. ath involves no added costs. Water 
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é 
Three-zone R-S Hi Heod ner. 
pressure 
temperature of 1700° F. 
t 1 of sharply im 


an be added without violent splatter 
ing if the bath is agitated and below 
150° F., despite the fact that this is 
more than 100° F 


ture at which water turns to 


. above the tempera 
team 
Nitrate and water molecules appat 
ently become bonded before the water 
reache the boiling pol t. The develop 
ment represents an unusual exceptior 
to a widespread safety practice in the 
metals industry which calls for wate! 
always to be kept away from molten 
alt baths. The exception is made po 

detailed 


ible only by following 


recommended procedures, 


bor further information circle No. 1390 
on literature request card on p. 32-B. 


Ceramic Coatings 

The General Ceramics and Steatite 
Corp. announces the availability of 
everal ceramic coatings and enamels, 
for application to various alloys and 
aluminum. Samples will be available 
for evaluation of such properties a 
oxidation protection, high tempera 
ture in ulation, and radiant energy 
reflectance 
bor further information circle No, 1391 
on literature request card on p. 32-B. 


Sprayed Insulation 
A new quick-drying material that 
can be 


prayed like paint on metal 


A 


IF IT'S P-Kirs O.K. 
> 


Harold Rosenberg, Works Man- 
ager at Parker-Kalon in New York, 
says: "We have been using our 
Sentry Furnaces on a multiple-shift 
basis for more than 15 years. 
Throughout that period we have 
relied on Sentry for all of our high 
and high 


chrome tool steels. It's gratifying 


speed, high carbon 


to know that we can depend on 


Sentry to help us maintain our 
famous P-K quality." 


Request Catalog P-3 


Sentry Busy at 


Parker-Kalon 


for Over 15 Years! 


Sentry 4V Installation at 
Parker-Kalon Corporation 
New York, N.Y 


INDUSTRIAL ELECTRIC FURNACES AND EQUIPMENT FOR HEAT TREATMENT OF METALS 
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making the treated surface capable 


of withstanding temperatures as high 
5000° F. has been announced by 


Goodri« h Co. A 116 ir 


the new insulation protects 


coating 
metal 


as long as 10 sec. against flame 


temperatures hotter than the melting 
point of metals. Pyrolock is described 
“as a Water-base inorganic material. It 
is nontoxic, nonflammable, nonexplo 
sive and will adhere directly to clea 
metal surfaces without sandblastiny 
se of priming surface prepara 
tion 

bor further information circle No. 1392 
on literature request card on p. 32-B. 


Straightening Machine 
The Medart Co. has released detail 
on a new shape-straightening ma 


chine, two-plane variable-cente: 


type, incorporating overhung rolls 


Which allow quick roll change fron 
one shape of workpiece to another 
All of the rolls may be moved inde 
pendently to allow set up with any 
given bending span up to the lengt} 
of the bed 


are accomplished by 


Feeding and re-forming 
simply moving 
one roll directly opposite another 

For further information circle No. 1393 
on literature request card on p. 32-B. 


High-Purity Carbon for 
Spectrographic Analysis 

A high-purity spectrographite rod 
for critical chemical and metallurgical 
analysis by the spectrographic process 
has been announced by the Stackpole 
Carbon Co, The new PG4 rod has le 
than 0.001°. of impurities. It is sup 
plied in lengths up to 12 in. and in 
diameters of %, and in. 
For further information circle No. 1394 
on literature request card on p. 32-B. 
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1405. Abrasion Tester 
Bulletins on durable precision inst: 

ment for testing resistance of irface t 


i 
ibrasion. Taber Instrument 


1406. Abrasive Belt 
Folder on belt for finishing carbide tool 

Behr Manning 

1407. Abrasive Testing 
sulletin No. 6 on methods of 


running 
production tests on metal abrasives. Harri- 
son Abrasive Dir 
1408. Adhesives 

Sulletir describe polyurethane and 
their use bonding steel to steel, alumi 

im t iluminum, magnesium to alum 
num. Monsanto Chemical 
1409, Alloy Steel 

l§-page book on type 9115 low-alloy 
hign-strengt! steel Properties, fabric: 
tion. welding. Great Lakes Steel 
1410. Alloy Steel 

Data book on the selection of the prope 
alloy steel grades for each manufacturer 
need Wheelock Lorejoy 
141 l. Alloy Tools 


14-page book on cast Stellite tool for 
metal cutting. Haynes Stellite 
1412. Aluminum Bronze 

Julletin 33 on properties and uses of 


An pco 


1413. Aluminum Die Castings 
julletin on design and manufacture of 
Hoover Co 


metal. Ampco 


aluminum die casting 


28 pare 


Aluminum Extrusions 
book on extruded aluminum 
products Design, tolerances, application 
Revere 


1415. Aluminum Extrusions 
Data on services in the field of alum- 
inum extrusions. Himmel Bros. Co 


1416. 
20)-page 
five grade 

1417. 
12-page 

ammonia 

1418. Ammonia Dissociators 
Zulletin on dissociating process gives 


advantages of ammonia as controlled at- 


mosphere. Sargeant & Wilbur 


1419. 


Aluminum Strip 
book give technical data on 
of aluminum strip. Scorill 


Ammonia Atmospheres 
bulletin B-52 on 
furnace atmospheres 


dissociated 
Drever 


Ammonia for 

Heat Treat 
Booklets on “Application 

Ammonia “Ammonia 

Metal Treating 

“Carbonitriding Armour 

1420. Analysis of Nickel 


52-page Technical Bulletin T-36, “Meth- 


of Di 
Installations for 
“Nitriding 


sociated 


ods for Chemical Analysis of Nickel and 
High-Nickel Alloys International Nickel 
1421. Anodizing 

Data on aluminum racks with copper 
hooks for anodizing. National Racl 
1422. Anodizing Magnesium 


Article on a new anodic coating for 


iene im. Dow Chemie 


NEW 


IN MANUFA 


CTURERS’ LITERATURE 


= 


1423. Are Welding 

S-page reprint on weld test 

teel welded with inert-gas metal 
nethod. Air Reduction 


1424, 


Atmosphere Furnace 


3ulletin on controlled atmosphere 
furnace. Industrial Heating Equipment 
1425. Atmosphere Furnace 

3o0klets H 53-8 on batch-type radiant 
tube furnaces for gas carburizing, mar 


quenching, dry cyaniding, and other heat 
treating operations. Surface Combustion 


1426. 
12-page 
( ribe 


Atmosphere Generators 
booklet on gas producers de 
equipment and gives data on cor 
position and applications of atmosphere 


Bellevue Industrial Furnace 


1427. Automatic Polishing 

14 page illustrated brochure describe 
automatic equipment for polishing, buffing 
and grinding. Murray-Way 
1428. Barrel Finishing 

32-page handbook on compound for 
descaling, deburring coloring metal 
cleaning and rust inhibition. Lord Che 


ical 

1429. Bending and Cutting 
Folder describes hand and air-operated 

bender-cutter and its application: 


Richards 


1130. Blackening Compounds 

Bulletin on blackening compounds (for 
ferrous alloys) to AMS Spec 2485. Swift 
Industrial Chemical 


1431. Black Oxide Coatings 
Data on black oxide coatings for steel 
tauinles;: Du-Lite 

1432. Black Oxide Finish 
Folder on black fin h for 


teel and copper alloys 


penetrating 


ferrous metal, Puritan Mfg 
1433. Black Oxide Finish 
Four-page article “Low-Cost Black 
Oxide Finish on Steel by Chemical Diy 
Method Mitchell-Bradford 
1434. Blast Cleaning 
24-page Bulletin 400 on blast cleaning 


installations for 


1435. Brazing Titanium 
Data sheet on use of a new flux for 
brazing titanium. Handy & Harman 


1436. Bright Annealing 
Reprint on bright annealing of ce 


large work. Pangborn 


ypper 
in atmosphere furnace. Holcroft 
1437. Bright Carburizing 

Job data on bright carburizing and 
hardening gears. Ipsen 
11438. Bronze 


12 page bulletin on properts ind use 
of continuous cast bronze rod and tube 


American Smelting & Refining 
1439. Burner 

Catalog 410 describes proportioning oil 
burner. Haucl 


Burners 
julletin on 


burner. Ra 


combination ga nd oil 
Diant Product 


144 


Folder describes 


deter 


1442. 


20-page 


appli 


Data folder on Ac 


it 
Case 


De 


3. 


tant castin Ol 


1. Carbon Analysis 
method of rapid carbon 


mination. Leit 


Carbon and Graphite 


catalog on carbon and graphite 
cations in metallurgical, electrical 
; fields. National Car- 


cal and proce 


Carbonitriding 
letin 241 on fired 
we for carbonitridu 


ng. Lindt 


radiant-tube 
ind other heat 
erg Engineering 


1. Carburizing 
rocarb EF 


ind W water- 


le compounds for liquid carburizing 
depth \ time curve Per cent car- 
ind nitrogen penetration curves, 
rican Cyanamid 

» Casting Specifications 


ig ilues for five grades of heat 
» Steel Foundry 


Na 


spe 


eu 


boon 


Co 
14146. Castings, Bronze 

16 page booklet on sand and centrif igal 
casting: Amer. Non-Gran Bronze 
1447. Centrifugal Castings 

62-page book on centrifugally cast iron, 
teel, gray iron part ASTM specification 
Caat lron Pipe 
1448. Chromate Coatings 

Folder gives characte ti ind u of 
chre ite onvel sting mn non- 
fer meta Allie Ress } 


1108. Nonferrous Alloys 


dat Lon monte rrous mcots 
mgs has 


Specific ition Data Book Lhe 
spiral S41 book pre 

sents im three section data on 
brasse md bronze 


bitts. Each 
tab 


‘cifications at a glance 


composition and property data for 


follow 


| ibbing thie 


\ large body of specihe ition 
ind cast 
embled the 


1953 edition of the 


vly released 


VS and ke id solders and bab 


begins with a 
Federal, 
and SAE 
Detailed 


see thon 
le which COMpPares 


vy, Military, ASIM 


h specification appear on the 
ot the 
sections has made the 


easy to use Colonial Metals 


pages sections 
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5% chromium air hardening die 
Steel... high strength. . . 
high wear resistance... 
good machinability. 
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‘ie These Die Steels for Cold Work are designed to cover 


every performance requirement, and for adaptability to e 
3 anadium- oys 


; available heat treating facilities. Each grade is carefully 


+ annealed and fully inspected by magnaflux, reflectoscope STEEL COMPANY 
and deep etching to insure First Quality selection. Our LATROBE, PA. 


Representative in your, area will gladly assist you with 
COLONIAL STEEL DIVISION *© ANCHOR DRAWN STEEL CO. 


your needs. 


Write for your free copy of our 
detailed metallurgical brochure on 
“Die Steels for Cold Work."’ 
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1449. Cleaners 

12-page catalog on metal cleaners. Table 
of recommended practices. Klem Chemi- 
cals 


1450. Cleaning 

Bulletin on equipment for cleaning and 
pickling of shell cases and other ordnance 
items. Alvey-Ferguson 


1451. Cleaning Compounds 

16-page manual on finishing method for 
deburring and burnishing small metal 
parts. Compounds for heat treat scale 
removal and rustproofing. Minnesota Min- 
ing & Mfg 


1452. Cleaning Equipment 
Folder on degreaser. Data on different 
models. Circo Equipment 


1453. Cold Finished Bars 
Engineering bulletin, “New Economies 
in the Use of Steel Bars”. LaSalle Steel 


1454. Cold Finished Steel 

8-page bulletin on selection, use, rela 
tive cost of cold finished carbon steel bars 
Ryerson 


1455. Combustion 
Bulletin AD-607 on oxygen index of 
combustion processes. Arnold O. Beckman 


1456. Compressors 

12-page bulletin 126-A on application of 
turbo compressors to oil and gas-fired 
equipment used in heat treating, agitation 
cooling, drying. Performance curves, ca- 
pacities. Spencer Turbine 


1457. Continuous Casting 

24-page book, “Better by the Mile”. de- 
scribes how the Rossi continuous casting 
machine works. History of continuous 
casting. Scovill Mig 


1458. Copper Alloys 


64-page book on free-cutting brass, cop- 


1469. Electric Furnaces 
Brochure on electric heat treating. melt 

ing metallurgical tube, research and sin 

tering furnaces. Pereny Equipment 


1470. Electrical Steel 

S0-page book of engineering data on 
silicon steels for the electrical industry 
Renublic Steel 


1471. Electron Microscope 

New 20-page brochure describes in de 
tail ten case histories in which the ele 
tron microscope has been at work solving 
problems of development and control in 
industrial laboratories. RCA 


1472. Electroplating 

Folder on new process for electroplating 
intricate precision parts with precious o1 
common metals at controlled tolerances 
American Electro Products 


1473. Enamel on Aluminum 

Bulletin 2001 on application of porcelain 
enamels on aluminum alloys. Procedures 
in selection of alloys application of 
enamel correction of defects Pemeco 
Corp 


1474. Extruded Cylinders 
Bulletin on extruded steel cylinders 


with smooth surfaces and no taper, Mul 
lins Mig 


1475. Extrusion Presses 

8-page bulletin on presses designed for 
extrusion of aluminum, brass and other 
nonferrous metals. Lake Erie Engineering 


= 
1476. Fasteners 

68-page catalog of screw bolt nuts 
washers. Interstate Screw Corp 


1477. Fatigue Testing 
12-page bulletin on Schenck universal 


dynamic fatigue machines for oscillating 
reversed stress, push-pull fatigue testing 


torsion test single-direction tressing 
and endurance life tests. R. Y. Ferner C« 


1478. Filters 

8-page bulletin on dimensions and ca 
pacities of industrial filters, Industrial 
Filtration Co 


1479. Finishing 
Book, “Abrasive Grain and Powders for 
Use in Metal Finishing Abrasives Di 


Carborundum 


1480. Finishing 

2-page book “Advanced Speed Finish 
ing lescribes equipment for deburring 
and finishing. Almco Du 


1481. Finishing 


Catalog A-653 give comple te story on 
planning industrial finishing systems and 
shows many installations of cleaning and 
pickling machine R. C. Mahon 


11482. Finishing Compounds 

8-page booklet on compounds for barrel 
finishing. Methods of deburring, surface 
finishing and precision finishing. Min 
nesota Mining and Mia 


1483. Finishing Systems 

Bulletin on cleaning and rust-proofing 
equipment, spray booths and = drying 
ovens. Peters-Dalton 


1484. Flaw Detection 
Illustrated bulletin on Spotcheck, new 
dye-penetrant method for locating surface 
defects. Magnaflua 


1485. Flow Meters 


l6-page catalog on meters for flow rate 
measurement of liquids and gases by vari 
able area method. Fischer & Porter 


1486. Flow Meters 
Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Eng'gq 


per and bronze. Chase Brass 


1459. Core Oils 


Bulletin describes core oils, 
washes and binders. Pelron 


1460. Corrosion Resistance 
35-page booklet on plastic materials of 
construction. Atlas Mineral Products 


1461. Cut-Off Wheels 

Folder gives data, operating suggestions 
and grade recommendations of cut-olfT 
wheels. Manhattan Rubber Div 


1462. Cutting Compounds 
Data on cutting compounds for stain- 
less and titanium. Hangsterfer'’s Labs 


1463. Cutting Fluids 

Cutting grinding fluid selector 
for various machining operations. D. A 
Stuart 


1164. Cutting Oijl 

Facts on more efficient and economical 
plant operation through use of right lubri- 
cants described in “Metal Cutting Fluid 
booklet. Cities Service 


1465. Cutting Oil Chart 

Selection chart for seven classes 
in nine machining operations 
Industrial Oils 


1466. Desealing Stainless Steel 

Julletin 25 on descaling stainless steel 
and other metals in molten salt. Hooker 
Electrochemical 


1467. Die-Casting Machines 


22-page catalog shows complete line 
die casting machines. Kux Machrne 
1468. Die Sets 


24-page catalog on all steel die 


upplie Superior Steel Products 


MATERIAL TIME @ LABS 


MEASURE 


STRENGTH OF ANY METAL 


WITHOUT DESTRUCTION 
SONOMETER 


pastes, 


Re 
4° 


Now, stop costly “sample” testing! Easily 
measure torsional and flexural characteris 
tics of most solid masses. Accurately test 
masses weighing up to 1500 pounds. Port 
able Pickup and Driver can be used at a 
distance from the cabinet for testing heavy 
or bulky objects 


Used by industry, technical schools, utili 
of metal 


SIdrie ties and government for testing metals, and 
d ariage 


other solid materials such as carbon, ma 
sonry, plastics, concrete, compressed woods 
EPL Field Engineers In All Principal Cities 


Write for Bulletin ES951 
for Details and Applications! 


ELECTRO PRODUCTS LABORATORIES 


4501-MPs Ravenswood Ave, Chicago 40, II! 
Canada: Atlas Radio Corp., ltd, Toronto, Ont 
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1487. Flow Meters forgings for turbine shafts, rotors, drop 


2A-page manual on application and in- hammer anvils, rolls. U. S. Steel 
stallation of indicating flow meter. Meriam 1492. Forming 
Instrument 


86-page book on equipment and process 
. of cold roll-forming. Wide sheets, narrow 
1488. Flux, Aluminum Melting cin, carving. coiling. 
Data sheet on four fluxes for degassing tooling needed. Yoder 
and purifying aluminum alloys. Atlantic 


Chemicals and Metals 1493. Forming Dies 
| . P Data on roller dies for forming tube 
1489. Forgings and rolled shapes. American Roller Die 


2)-page Catalog 51 on various types of 
forgings. their strength and related data 1494, Forming Dies 
Tables, drawings. Merrill Bros Folder on styles of forming dies for 
stainless heads—in wide range of size: 
and gages. Carlson 


1490. Forgings 
32-page engineering manual of brass and 
aluminum forgings. Mueller Brass 1495. Forming Jaws 


Bulletin on Hydra-Curve jaws with 
1491. Forgings flexible action for sheet forming. Hufford 
Handsome 32-page brochure on large Machine 


Among a Tool Steel 
Salesman’s Souvenirs... . 


o punch and a slug—not an unusual punch 
but one with a history of accomplishment. 


A good customer, during the hectic days of World 
War Il, had difficulty getting a 1°" diameter hole in 
about 2000 pieces of hot rolled plate 1'4"x 8"x 8” ina 
hurry. The finished product was a hook-eye to be 
welded atop buoys, on a Navy job. Burning and drilling 
were tried but were too slow. With great apprehension 
a punch and die were made, using Ziv's PLANCHER 
Tool Steel. The 2000 holes were promptly punched, cold, 
without a hitch, and both punch and die were good 
for a good many more. 


While you may not be punching 114" thick hot rolled 
plate, you may have other jobs calling for a tough, 
resitient tool steel, built to be tough, real tough, then 
it is wise to use Ziv's PLANCHER Silicon Manganese 
Tool Steel. 


Photo Courtesy of Mesker Bros. tran Co 
St. Louis, Mo 
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1496. Foundry Practice 
Article on why castings are lost; from 
“Lavingot Technical Journal”. Lavin 


1497. Foundry Wash 

Bulletin on zirconite all-purpose paste 
wash for foundry applications. Titaniu 
Alloy Mfg. 


1498. Furnace Belts 

44-page catalog describes metal belt 
for quenching, tempering, carburizing and 
other applications. Ashworth Bros 


1499, Furnace Controls 
Bulletin on instruments and controls 
for heat treating furnaces. Hays Corp 


1500. Furnace Fixtures 
l6-page catalog on baskets, trays, fix 

tures and carburizing boxes for heat 

treating. 66 designs. Stanwood Corp 


1501. Furnace Maintenance 

16-page “Maintenance Guide for Ele 
tric Heat Treating Furnaces” on prev : 
tive program. Hevi Duty Electric 


1502. Furnaces 

Reprint on forming and heat treating 
spring harrow teeth at Mid-West Forg« 
& Mfg. Co. Flinn & Dreffein 


1505. Furnaces 

40-page book describes gas and electric 
furnaces and applications. Four basic 
types of atmospheres. Glossary of heat 
treating terms. Westinghouse 


1504. Furnaces 


Folder describes complet etup for 
heat treatment of small tools. including 
draw furnace, quench tank and high ter 


perature furnace Waltz Furn 


1505. Furnaces 

12 page Catalog 1-2 on method f 
mospheric control for hardening high 
speed steel. The Sentry Co 


1506. Furnaces 

High temperature furnaces for tempera- 
tures up to 2000° F. are described 
bulletin. Carl-Mayer Corp 


1507. Furnaces, Heat Treating 

12-page bulletin on conveyor furnace 
radiant tube gas heated, oil or electrically 
heated. Electric Furnace Co 


1508. Furnaces, Heat Treating 
Bulletin on fuel and electric furnace 
for heat treating. Dempsey 


1509. Furnaces, Heat Treating 
Catalog on furnaces for tool room and 
general purpose heat treat. Cooley 


1510.) Furnaces, Laboratory 

26-page “Construction of Laboratory 
Furnaces’ contains many diagran 
charts, tables. and information on w to 
construct furnaces. Norton Co 


Gamma Radiography 

Data file on equipment and sources 
cobalt 60 radiography in industry. Techn 
cal Operations 


1512. Gold Plating 
Folder on salts for bright gold plating 


Also lists equipment needed. Sel-Rea 


1513. Graphite Electrodes 

164 page vest-pocket data book on 
graphite electrodes and electric-are fur 
nace practice. International Graphite 


1514. Graphite Electrodes 

Vest-pocket notebook containing 90 
pages of information on electric furna 
electrode and other carbon product 
Great Lakes Carbon Corp 


1515. Hardening Stainless 


24-page “Story of Malcomizir 


neg de 
cribes surface hardening of stain] 


Lindberg Steel Treating ¢ 


| 
i 
ie 
o 
j 
} 
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IDIANA iD e RIVER { 


@ Illustrated 
are two 1820-KW, 20,000 
Ibs/hr Vertical Strip Con- ELECTRIC OR RADIANT-TUBE-GAS-FIRED HEATED 
tinuous Annealing Furnaces 
for 42” wide strip. See 


790 E. VENANGO ST., PHILADELPHIA 34, PA. 


Write for Bulletin No. B-61 
DRE: 
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1516. 

Circular on portable hardness tester in 
sizes for work 1 to 6 inches round and 
flat. Ames Precision 


Hardness Tester 


1517. Heat Resisting Alloy 

Pyrasteel bulletin describes chromium- 
nickel-silicon alloy for service economy 
in resisting oxidation and corrosion to 
2000° F. Chicago Steel Foundry 


1518. Heat Treating 

72-page catalog on carburizing, cyanid- 
ing, brazing, austempering and annealing 
processes. Ajax Electric 
1519. Heat Treating 
Aluminum 

Bulletin on furnaces for aging, anneal- 
ing, heat treating and forging aluminum. 
Morrison Eng’g Corp. 


1520. Heat Treating Ammonia 

24-page “Guide for Use of Anhydrous 
Ammonia” describes heat treating and 
other metallurgical uses. Nitrogen Div., 
Allied Chemical & Dye 


1521. Heat Treating Fixtures 
24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 
equipment. Pressed Steel 
1522. Heat Treating Fixtures 
24-page catalog B-8 on muffles, retorts, 
baskets, other fixtures for heat treating in 
gas or salt baths. Rolock 


1523. Heat Treating Guide 
Chart guide constructed on slide rule 

principle for simplified hardening and 

drawing of tool steels. Carpenter Steel 


1524. Heat Treating Stainless 

84-page book on heat treating stainless 
steels, both martensitic and austenitic. 
Republic Steel. 


1525. High Speed Steel 
8-page bulletin on M-2 type high speed 
steel. Latrobe 


1526. High-Temperature Alloy 

Property data for 21% Cr, 9% Ni heat- 
resistant alloy. Electro-Alloys Div. 
1527. High-Temperature 
Alloys 

“Haynes Alloys for High-Temperature 
Service’ summarizes all available data 
on 10 super-alloys and lists physical and 
mechanical properties of two newly de- 
veloped alloys. Haynes Stellite 
1528. High-Temperature 
Alloys 

High temperature work sheet provides 
valuable suggestions for solving high tem- 
perature problems in design and produc- 
tion. International Nickel 
1529. High-Temperature 
Steels 

87-page book on factors affecting high- 
temperature properties. 45 pages of data 
on tensile, creep and rupture properties 
of 21 high-temperature steels. U. S. Steel 


1530. High-Tensile Steel 

Bulletin on nickel-copper steel of low 
alloy, high-strength type. Youngstown 
Sheet and Tube 


1531. Hole Punching 
Catalog H on horizontal hole punching 
units. Wales-Strippit 


1532. Hydrogen Atmosphere 
Bulletin on equipment for supplying 

hydrogen with oxygen content less than 

one part per million and dew point to 
70 F. Baker & Co 


1533. Identifying Stainless 
Cardboard chart outlining systematic 
method for rapid identification of un- 
known or mixed stocks of stainless steels 
Carpenter Steel 
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1534. Ilium 


Data on corrosion resistance, strength 
and workability of Illium alloy. Illium 
1535. Impregnation of 
Castings 
Literature on new feos equip- 
ment for elimination of porosity in fer- 
rous and nonferrous castings. Metalliz- 
ing Co. of America 


1536. Indicators 

22-page catalog ND42 on manually op- 
erated indicators for temperature, elec- 
trolytic conductivity and pH measure- 
ments. Leeds & Northrup 


1537. Induction Heating 

60-page catalog tells of reduced cost and 
increased speed of production on harden- 
ing, brazing, annealing, forging or melt- 
ing jobs. Ohio Crankshaft 


1538. Induction Heating 
Catalog of heaters, their applications 
and operation. Weltronic 


1539. Induction Heating 

Book contains selector chart and heating 
and melting speeds for induction equip- 
ment. Ajax Electrothermic 


1540. Induction Heating 

Data folder on megacycle tube-type 
machines for soldering, brazing, harden- 
ing. Sherman Industrial Electronics 


1541. Induction Heating 
Folder on electronic heaters in a selec- 
tion of frequencies. Scientific Electric 


1542. Induction Melting 

8-page article describes use of induction 
melting in improved technique for rotor- 
casting. Ajax Engineering 


1543. Instruments 

104-page catalog 450 on instruments for 
industry with section on engineering data. 
Foxboro 


1544. Instruments 

28-page catalog No. 5000 describes in- 
struments, control devices and related 
components manufactured by the com- 
pany. Minneapolis-Honeywell 


1545. Insulation 

8-page catalog on industrial insulation, 
refractories, packings and gaskets and 
other industrial products. Johns-Manville 


1546. Laboratory Furnaces 

Data sheets on complete line of labora 
tory furnaces for metallurgical operations 
Boder Scientific 


1547. Laboratory Furnaces 

Folder describes and illustrates tubular 
furnace for use in tensile testing, and 
control panels. Marshall Products 


1548. Laboratory Safety 

48-page book includes data, techniques 
and equipment, with useful manual for 
setting up complete laboratory safety pro- 
grams. Fisher Scientific 


1549. Leak Detector 

16-page bulletin on leak detector for 
location and measurement of leaks in 
evacuated or pressure systems. Consoli- 
dated Vacuum Corp. 


1550. Lubricant 

Uses of colloidal graphite for hot metal 
working operations (deep piercing, forg- 
ing, stretch forming and wire drawing 
operations). Acheson Colloids 


1551. Lubrieant 
New literature on anti-seize molybde 
num disulfide lubricant. Bel-Ray 


1552. Lubricant 

8-page folder describes use of molyb- 
denum disulfide lubricant in cold form- 
ing, cold heading and other applications 
Case histories. The Alpha Corp. 


1553. Machining Costs 

12-page “Relation of Machining Time to 
Material Cost”. Comparative machinabil- 
ity costs per ton for eleven steels. La 
Salle Steel 


1554. Magnesium 

Dimensions, analyses, property data of 
magnesium plate and sheet. Brooks & 
Perkins 


1555. Magnesium 

42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


1556. Malleable Iron 

12-page Bulletin 5797 on electric furnace 
annealing of malleable iron. General Elec- 
tric 


1557. Meehanite Gears 
Characteristics of Meehanite which 

make it good gear material, design of 

gears, applications. Meehanite Metal Corp 


1558. Melting Aluminum 
Bulletin 310 on furnaces for melting 
aluminum. Lindberg Eng’g. 


1559. Metallizing 

New bulletin on applications of metal- 
spraying and torch-fusing method of hard 
surfacing. Metallizing Engineering 


1560. Metallograph 
Bulletin on camera microscope and 
metallograph. United Scientific 


1561. Metallurgical Apparatus 

200-page catalog of metallurgical ap- 
paratus cutters, grinders, mounting 
presses, polishers, metallographs, micro- 
scopes, cameras, testing machines, analy- 
tical apparatus, spectrographs, furnaces, 
accessories and supplies, and 250 recom- 
mended metallurgical books. Buehler Ltd. 


1562. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Kent Cliff Laboratories 


1563. Microhardness Tester 

Bulletin DH-114 on Tukon hardness 
testers in research and industrial testing 
Wilson Mechanical Instrument 


1564. Microphotometers 

12-page catalog on microphotometers for 
spectrographic and other uses. Leeds & 
Northrup 


1565. Micro Polishing 
10-page brochure on units for polishing 
coils, blanks and sheets. Murray-Way 


1566. Modulus Determination 

Data sheet on equipment for determina- 
tion of modulus of elasticity by sonic 
method that measures resonance fre- 
quency of masses weighing up to 1500 Ib 
Electro Products Laboratories 


1567. Moly-Sulphide 
Lubricant 
40-page booklet on Moly-sulphide lubri- 
cant gives case histories for 154 different 
uses. Climax Molybdenum 


1568. Nickel Alloys 
32-page bulletin on use of nickel alloys 
in railroad equipment International 


Nickel 


1569. Nondestructive Testing 

Series of bulletins gives data on both 
ultrasonic and magnetic testing instru- 
ments. Illustrated. J. W. Dice Co. 


1570. Nondestructive Testing 

8-page bulletin on equipment for non- 
destructive testing of bars, rods, tubing 
Magnetic Analysis 


1571. Nondestructive Testing 

Bulletin on latest ultrasonic testing 
equipment and techniques. Sperry Prod- 
ucts 


CRIMPING PROBLEM SOLVED 


WITH 


FREE-MACHINING, LEAD-BEARING 
«STEEL BAR 


@ Because stop light switches affect driving safety, 
Auto-Lite tests each assembly for performance as 
a final operation. With B1113, cold crimping in 
the final assembly caused severe splitting and 
cracking, resulting in heavy assembly rejections. 
Since defective switehes must be scrapped, this 
hecame expensive. 

On housings made from LA-LED, rejections 
dropped from 4% to less than 1°7. Because of 
faster machining, production also increased more 
than enough to offset the cost of using this premi- 


um grade steel, 


Auvto-Lite is the largest 
independent monvtacturer 
of automotive electrical 
equipment. This Avto-Lite 
stop light switch housing is 
made from La Salle LA-LED 


Not only does LA-LED machine 45°; faster than 
B1113 but it has other desirable qualities only an 
open-hearth steel can offer: better carburizing, a 
sounder cross-section than Bessemer steels, and 
good ductility. Furthermore, it machines to a fine 


satiny finish. Investigate the many advantages of 


LA-LED, today 


Send for 
INFORMATIVE 


LA-LED 
BULLETIN 


| LA SALLE STEEL COMPANY 


| 1424 150th Street 


Hammond, Indiana 
Se : Please send me tue LA-LED Bulletin. 
a alle STEEL CO. 


Manufacturers of the Most 
Complete Line of Carbon and 
Alloy Steel Bars in America! 


Title 

Company 

Address 

City__ Zone__ State 
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ACCUMULATOR 


SEND 


COUPON 


for 


complimentary 


copy 
new booklet 


Code of Ethics” 


PROGRESS, 


Your assurance 
of integrity 
and quality... 


An announcement by 


Gas 


Fquipment Disisio 
assure 

durability boilers, melung equipment 
and other gas combust 


and approvals 
in other trelds 1 member has pledged himselt 


to a Cade goxserning claims he shall make for his 


equipment to be used in its de sign and con 
struction 
misleading 


design, construction and pertormance 


princif les unde rlie 


manutacture of the equipment » / 
reproduced above symbol of integrits 
and quality! 


“Let us send you a co 


Fthas, anda list of signers with products they 


INDUSTRIAL GAS EQUIPMENT DIVISION 


Space for this ad donated b 


THE GAS MACHINERY 


Cleveland 10, Ohio 


“COMPANY 


INDUSTRIAL GAS FURNACES 
PURIFYING MATERIALS © STEEL PLATE CONSTRUCTION 


60 Eost 42nd Street, New York 17, N Y 


1572. Nonferrous Wire 

Folder gives wire gage and footage chart 
and data on beryllium copper, phosphor 
bronze, nickel, silver, brass and aluminum 


wire. Little Falls Alloys 


1573. Oil Quenching 

Catalog V-1146 on _ self-contained oil 
cooling equipment. Selection tables for 
volume of oil required and oil recircula- 
tion rates. Bell & Gossett 


1574. Openhearths 
Brochure on modern openhearth de 
sign and construction. Loftus 
1575. Ornamental Metal 
Folder shows designs of perforated 
metals and lists applications. Accurat 
Perforating Co 


1576. Peening 
3ulletin on use of cut wire shot for 
peening and cleaning. Park Chemical 
1577. Phosphating 
Pamphlet A-108 on phosphating mate 
rial Phosphating reference chart in 
cluded. Turco Products 


1578. Pickling 

50-page book “Efficient Pic kling” covet 
ill variables of proces Many charts and 
tables imerican Chemical Paint 


1579. Pickling Baskets 
Data on baskets for degreasing. picklin 
anodizing and plating. Jelliff 


1580. Pickling Baskets 
12-page bulletin on mechanical pickle: 

crates, basket chain and accessoric 

Youngstown Welding & Eng’q 


1581. Piercing 
Slide calculator for determining the re 
quired pressure (in tons) for piercing 
given size hole in any thickness and type 
of metal. Ward Machinery 


1582. Pipe Standards 

48-page booklet on codes and standard 
for piping and pressure vessels Taylor 
Forge 


1583. Plating Anodes 

8-page catalog on sizes, shapes. compo 
tions of copper, lead, zinc, tin, cadmiur 
anodes. Federated Metals 


1584. Plating Solutions 
sulletin 12 on electric heating of pick 
ling and plating solutions. Pyrosil 


1585. Powder Metallurgy 
Information on sponge iron powder 
Ekstrand & Tholand 


1586. Powdered Metals 

Julletin 3101 on compacting pre for 
powdered metals, ceramics and plastics 
Baldwin-Lima-Hamilton 


1587. Precision Casting 

300klet on ferrous and nonferrous cast 
ing made by the lost-wax process 
Cadmet 


1588. Presses 
Bulletin No. 45 on rec« mmendation for 


modernization and conversion of old 
presses. E ’. Bliss 


1589. Protecting Aluminum 

Folder on Alodine for protection of 
painted or unpainted aluminum. American 
Chemical Paint 


1590. Pure Metals ; 

Data sheets on vacuum melted cobalt 
copper, iron and nickel. Vacuum Metal 
1591. Pyrometers 

12-page Bulletin 713 on indicating and 
controlling pyrometers. Functional dia- 
grams of installations. General Electric 
1592. Quenching 
Bulletin 820 on automatic quenching 
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Intricate Assembly 
Counts 


sion} cold 


on P rolled 
strip 
steel 


assures accurate and uniform components 


In business machines, often very intricate assemblies of component 
parts, CMP THINSTEEL is helping to reduce end product cost. 
The efficient functioning of such equipment depends on the accu 

racy to size of many internal parts. The labor cost of ass mbling 
such parts may be the big item of cost. Once assembled, the 
machine must operate smoothly. The best insurance against ma 

chine failure is the use of the best raw material for component part 
manufacture. Experi nce shows that the best strip steel for accu- 
racy and uniformity is CMP THINSTEEL. Try it for size. 


the Cold Metal Products co. 


YOUNGSTOWN |, OHIO 


New York @ e Ind 

@ los Angeles Clevelund San Francisec 
LOW CARBON, HIGH CARBON [Annealed or Tempered) STAINLESS AND 
ALLOY GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM 
THE COLD METAL PRODUCTS CO of CALIFORNIA, 6600 McKinley Avenue, los Angeles 

Pr Pie 13129 
THE KENILWORTH STEFL CO. 750 evard, Lenlworth, New Jersey 

Pr ‘ COrtlandt 7 2427, N J. UNionvitle 272-4900 

PRECISION STEEL WAREHOUSE. IN 4425 Wo Kinzie, Chicago « Phone COlumbus 1 2700 
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tanks for use with continuous heat treat- 
ing equipment. Am. Gas Furnace 


1593. Quenching 
Data sheet on mixer for agitation of 
quenching liquids. Chemineer 


1594. Radiography 

16-page bulletin on materials and ac- 
cessories for radiography. Density curve 
for four types of films. X-Ray Div., East- 
man Kodak 


1595. Recirculating Furnaces 

l6-page Bulletin 81 describes and il- 
lustrates heat treating furnaces for ferrous 
and nonferrous parts and other heat treat 
equipment. Despatch Oven 


1596. Refractories 

12-page brochure on products for cast 
ing special refractory shapes and for gun- 
ning and troweling applications, for serv- 
ices to 3000° F. Johns-Manville 


1597. Refractories 

20-page booklet gives technical informa- 
tion on super refractories. Refractories 
Div., Carborundum Co 
1598. Refractory Cement 


Bulletin discusses refractories and heat- 
resistant concrete. Lumnite Div. 


1599, Rivets 
2-page catalog on blind rivets. Applica- 
tions, specifications ypes, descriptions 


Townsend Co 


1600. Roll Formed Shapes 

24-page Bulletin 1053 on designing, 
forming and producing shapes from fer- 
rous and candlepens metals, Roll Formed 
Products Co 


1601. Rustproofing 

Folder on acid-proof coatings for metal 
finishing and chemical and metallurgical 
plant maintenance. Electro Chemical 
Engineering 


1602. Safety Valves 

Bulletin 400 on safety valves for shut 
ting off fuel in case of power failure to 
essential unit. Western Products 


1603. Salt Bath Control 

Data sheet 5.2-5 describes instrumenta- 
tion for temperature control of salt baths 
in heat treatment of high speed steel 
Minneapolis-Honeywell 
1604.) Salt Bath Furnaces 

Data on salt bath furnaces for batch and 
conveyorized work. Upton 
1605. Salt Baths 


32-page bulletin on salts for tempering 


annealing, neutral hardening martemper- 
ing and carburizing. Heat treating data 
E. F. Houghton 


1606. Serew Thread Inserts 
16-page book of design data and specifi- 
cations on screw thread bushings of 
helically coiled wire, for aluminum, mag- 
nesium, iron, steel. Heli-Coil Corp 


1607. Selective Carburizer 

sulletin on “No-Carb” for selective 
carburizing and prevention of decarburiz 
ing on high alloy steels during heating for 
hardening. Park Chemical 


1608. Shearing 

l6-page catalog on pivoted-blade 
for cutting metal up to 1.25 in 
Cleveland Crane & Engineering 


1609. Sheet Metal Testing 

8-page folder on equipment for testing 
the drawing, stamping and folding quali- 
ties of sheet and strip. Deakin 


1610. Shell Molding 
8-page technical bulletin on shell mold- 
ing process for stainless steel 


Alloy Fou ndry 


1611. Shot Peening 
Selection and use of shot and grit for 
peening. Cleveland Metal Abrasive 


1612. Soldering Aluminum 
6-page folder on use of a noncorrosive 
flux for soldering aluminum. Data on 


joint strength and ductility. Insulation and 
Wires, Inc 


1613. Soldering Aluminum 
Article on techniques and materials for 
soldering aluminum. Reynolds Metals 


1614.) Sonic Thickness Tester 
Measurement of wall thickness from one 
side by sonic method. Branson 


1615. Specification Key 

Guide to Government specifications for 
phosphatizing, rustproofing and paint 
bonding chemicals. American Chemical 
Paint 


1616. Specifications 
Bulletin DM12n on magnesium specifi- 


cations of government agencies, AMS. 
SAE, ASTM. Dow Chemical 


1617. Specimen Grinders 

6-page booklet describes grinders and 
surfacers for metallurgical samples, both 
belt and wheel types for wet or dry 
grinding. Buehler Ltd 
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1618. 


Folder on custom built precision 


Spot Welders 
welding machines 


1619. Spring Steel 
18-page reprint compares three a 
spring steels. International Nickel C 


Scientific Electric 


1620. Springs 

Data on compression, torsion, flat 
tension, and special spring Evans 
1621. Stainless Fastenings 


20-page catalog of stainless steel 


screw nuts, washer machine = scre 
sheet metal screw et screws, pipe 
ting and specialties. Star Stainless S 


1622. Stainless Steels 


20-page book on uses of stainless st 
Electro Metallurgical 
1623. Stainless Tubing 


Data Card 153 give tres: 


rupture 
for nine grades of 


Babcoc 


tainless 


Wilcor 
1624. Stainless Tubing 
8-page bulletin on corrosion-resis 


tubing and fabricated piping. Youngst 


Welding & Engineering 


1625. Stainless Tubing 

28-page book on corrosion, uses 
fabrication of stainless steel tubing. ! 
and Tubes Div., Republic 


1626. Stamping Tester 

Reprint on equipment for determi 
the drawability of sheet steel. Steel 
Testing 


1627. Standardization 
24-page booklet defining standard 

production and their value as tool 

management. American Standards A 


1628. Steam Generators 

20-page booklet on the six basic s 
generating units and allied equipn 
Union Iron Works 


1629. Steel 52100 
New stock list on 52100 tubing, bars 
ring forgings. Peterson Steels 


1630. Steel Plate 
32-page catalog 1243 on steel plat 
carburizing, heat treating and wel 


Many uses illustrated. W. J. Hollide 


1631. Steel Tubing 
48-page Handbook F-3 on fabric 
and forging steel tubing. Bending, : 
ing. cutting and joining operations 
scribed. Ohio Seamless Tube 
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Heat Treat Furnace Layout 


offs of a Series 


@ QUENCH TANK 
© Furnace 


COOLING TANK 


Holcroft developed this automatic furnace unit in 
order to heat, quench and temper automotive crank- 
shaft forgings. 


It consists of a gas-fired hardening furnace, a quench 
tank, a draw furnace and a cooling tank. So automatic 
is the production, that a two-man team can handle 
the entire operation. As a result, the unit contributes 
materially to trimming production time to a third or 
even a half of that required by previous methods. 


Now, it’s entirely possible that this unit costs a little 
more to install. BUT—a close examination of the cost 
records indicate savings after savings after savings. 
Just simple arithmetic proves the economy of a “little 
more costly’ Holcroft furnace. Write today for details. 
Holcroft & Company, 6545 Epworth Blvd., Detroit 10, 
Michigan. 


@ HARDENING FURNACE 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 
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1632. 


20-page 


use 


surface 
microscope 


1635. 
Bulletin No. 51 on methods of treating 
peroxyzven 
pounds. Buffalo Electro-Chemical 
1636. 
Bulletin 168 on instrument for quick, 


accurate readings of surface temperatures. 
Pyrometer Instrument 


1637. 
16 pages of data on tanks and corrosion- 
resistant linings for cleaning and plating 
solutions. Chemical Corp 
1638. 
Slide chart gives drill size, lubricant and 
tap for each job. Treadwell Tap & Die 


1639. 


metal 


Catalog 


| 1643. 
| Bulletin 1E 11 on tempering and other 
applications in liquid bath: 


1644. 


“Basic 


brochure 


Strain Gages 
on fatigue 
s, in Testing Topics 
Hamilton 


1634, 


life 


Stereomicroscopes 
on 


of SR-4 
Baldwin-Lima- 


Surface Finish 


finish 


with ; 
Ferner 


Vickers 


microscopes 
three-dimensional magnification up to 45 
diameters. Bausch & Lomb 


1633. 
Article 


Surface Treatment 


surfaces 


with 


Surface Pyrometer 


Tanks and Linings 


Tap Selection 


Pellurium Copper 
6-page pamphlet on properties of 0.5% 

tellurium copper alloy. Chase Brass 


1640. 


Temperature Control 


of 


pyrometer 
data on thermocouples, protection tubes, 
other accessories. Arklay S. Richards 


1641. 


supplies 


Temperature Control 


for 


Strain 


Booklet on how to inspect and measure 
projection 


com- 


gives 


20-page catalog ND47 on controllers for 
temperatures 
Northrup 


1642. 
Bulletin F 
Capacitrols 


up to 1000° F. Leeds & 
Temperature Controls 
5783 on Model 200 Series 
Wheelco 
Tempering 


Tempilstiks 


Guide 


to Ferrous 
a plastic laminated wall chart 
Claud S. Gordon 


Kemp 


Metallurgy”, 


Testing Equipment 


1645. 
New 80-page 
over 130. testing 


illustrated 
and 


catalog 


measuring 
ments for laboratory and production-line 
General Electric 


in color 


lists 


equip- 


November, 1953 


1616. 


16-page bulletin on portable recorders 


Testing Instruments 


voltmeters and ammeters, surface rough- 
ness scales and other electric testers. Gen- 
eral Electric 


- 

1647. ‘Testing Machines 

28-page catalog on screw power uni- 
versal testing machines and accessories 


Construction, specifications. Riehle 


1648. Textured Metal 

sulletin describes Armorply. a compos 
ite of plywood and textured metal. U. S 
Plywood Corp 


1649. Textured Stainless 
Folder on stainless to conserve 
and reduce weight. Rigidized Metals 


1650. Thermocouples 

20-page Bulletin 714 on thermocouples 
protecting tubes and wells, insulators, 
leads, connectors, heads. Gen. Electric 


1651. Titanium 
30-page data book on properties of com- 
mercially pure and alloy titanium, melt- 


alloy > 


ing, forging and rolling. 16 charts and 
micros; 4 hardness conversion curves for 
titanium. Republic Steel 

1652. Tong Ammeters 


Bulletin on tong test ammeters, a.c. o1 
d.c., for instant current measurements 
without breaking circuit or touching con 
ductor. Columbia Electric 


1653. Tool & Die Steels 
28-page guide to qualities and 
available. Uddeholm 


1654. Tool Heat Treating 

Information on “Sure-Wear™ process for 
heat treating high-speed cutting tools 
LR Heat Treating Co 


1655. Tool Steels 

Full information on uses, composition 
and heat treatment of carbon and carbon 
vanadium tool steels. Vanadium-Alloys 
Steel Co 


sizes 


1656. Tool Steel Color Guide 
Color guide to estimate temperatures 
has heat colors on one side and temper: 


colors on the other 


Bethlehem Steel 


1657. ‘Tool Steel Heat Treat 
Julletin LI47EE on electric furnace for 

heat treatment of high speed tool steel 

Heri Duty 

1658. Tool Steel Selector 
Twist the dial of the 9-in. circular selec- 


1366 
1367 
1368 
1369 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
1380 
1381 
1382 
1383 
1384 
1385 
1386 
1387 
1388 
1389 


1391 
1392 
1393 
1394 
1395 
1396 
1397 
1398 
1399 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 


1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 


1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 


1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
1478 
1479 
1480 
1481 
1482 
1483 
1484 
1485 
1486 
1487 
1488 
1489 


1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1512 
1513 
1514 


1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1538 
1539 


1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1558 
1559 
1560 
1561 
1562 
1563 
1564 


tor and read off the 
application 


1659. 


Catalog describes 


straightener for round tube 
to 3/16 in. O.D. Medart Co 


1660. 


12 page 


Tubing 
data 


1661. Tubing 

52-page “Handbook 
Tubing 26 pages of data 
1662. 


Folder on principles 


metal cleaning by applicat 


energy. Detrex 


1663. 


National Research Corp 


1664. 


tool 
Crucible Steel 


book on 


made from copper-coated steel 


steel for 


Tube Straightening 
two-roll 
and bars 


br 
Bundy 


of Se amle s 
Timken 


Ultrasonic Cleaning 


nd method 
ion of ultrasonic 


Vacuum Metallurgy 
Julletin gives résumé of vacuum metal- 

lurgical operations and research and de- 

velopment facilities and services 


Weight Computer 


Computer for weights of strips 


bars, and plates of 
alloys 


cation of 


1665. 


Calculator indicates 


Various 


size 


quired for an applied load and w 


a given length of weld. Lukens Steel 


1666. 


Catalog on Cadweld 


process 


Welding Equipment 
and arc- 


welding accessories. Erico Products 


for 


1667. Welding Torches 
Booklet on Heliare torches 

gas shielded arc welding. Also data 

electrode selection nozzles and 


cylinders 


1668. 
Equipment 


Wet Blasting 


Linde Air Products 


8-page folder on high velocity 


blasting Cro-Plate 


1669. Wire Mesh 


140-page manual on 
belt specifications 
Cambridge Wire Cloth 


1670. \-Ray Unit 


Bulletin 400-310 on 


unit for mass production 
parts Westinghouse 
1671. Zircon Ware 


20-page bulletin on 
ware for laboratory 
Equipment Corp 


METAL PROGRESS, 


7301 Euclid Avenue, Cleveland 3, Ohio 


1615 1640 1665 

1566 1591 1616 1641 1666 

1567 1592 1617 1642 1667 

1568 1593 1618 1643 1668 

1569 1594 1619 1644 1669 

1570 1595 1620 1645 1670 

1571 1596 1621 1646 1671 

1572 1597 1622 1647 Name 
1573 1598 1623 1648 

1574 1599 1624 1649 

1575 1600 1625 1650 Title 
1576 1601 1626 165! 

1577 1602 1627 1652 

1578 1603 1628 1653 —— 
1579 1604 1629 1654 

1580 1605 1630 1655 

1581 1606 163! 1656 
1582 1607 1632 1657 

1583 1608 1633 1658 

1584 1609 1634 1659 

1585 1610 1635 1660 City and State 
1586 1611 1636 166! 

1587 1612 1637 1662 

1588 1613 1638 1663 

1589 1614 1639 1664 


Postcard must be mailed prior to Feb. |, 
Students should write direct to manufacturers 


Zircon 
use 


Belts 


conveyor 
metallurgical 


self-contained X-ray 
inspection 


Please have literature circled at the left sent to me 


1954— 


aval 


metals 
Also basic specifications for fabri- 
pressure vessels 


Copper & Steel Industries 


Weld Strength 
of we Id 


Continental 


refractory 
Laboratory 


1 16 
Steel 
. 
re- 
ert 
gon 
| 
ar 
design, 
data 
— 
1365 1390 1415 1440 1465 
if 


MAINTENANCE 


ATIONA 


STABLE 


& 
4 


TRADE -MARK 


KEEP THESE 
STANDARD SIZES 
ON HAND 
FOR EMERGENCY! 


134%," x 6” x 3” series 
9 x 6’ x 3” series 
9” x44" x series 


Write for 
Catalog Section S-6210 


If you think of carbon only in terms of complete furnace linings, 
check these other important locations in and around the furnace 
where “National” carbon brick and shapes will also save time 
and money as a maintenance refractory: 

RUNOUT TROUGHS 

/ CINDER NOTCH LINERS 

/ CINDER NOTCH PLUGS 

f/f SPLASH PLATES 

/ SKIMMER PLATES 


.-..and Many More! 


The term “National” is a registered trade-mark of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation, 30 East 42nd Street, New York 17, WN. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 


In Canada: National Carbon Limited, Montreal, Toronto, Winnipeg 
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innerman Products solved 


PAGI 


PROGRESS 


how 
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Tinnerman Products, Inc., Cleveland, 
Ohio, manufactures a large variety of 
spring clips and spring fasteners of the 
type pictured at the left. These parts 
range in thickness from .01 to .062 inches 
and are all made of AISI C-1064 spring 
steel, 

Normal heat treating practice calls for 
heating to 1600 deg. F. in a controlled 
atmosphere. The parts are held at this 
temperature for approximately | 2 min- 
ute, then are transferred by a shaker-ty pe 
conveyor into the quenching bath, which 
isheld at 120 to 125 deg. F. After quench- 
ing, the parts are tempered at 700 deg. F. 

When Tinnerman used a conventional 
quenching oil, hardness varied from 50 
to 60 RC—too low and too variable for 
suitable performance characteristics. Ex- 
amination of the steel revealed that in all 
cases it was within specification limits, 

After investigating a number of other 
quenching oils, Tinnerman Products dis- 
covered one that is outstanding—Gulf 


Super-Quench. Tinnerman Products is 
now quenching all of these parts in 
Super-Quench with remarkable results, 
Hardness is never lower than 60 RC and 
averages 62 — 2. This improvement was 
obtained without any change in quench- 
ing temperature, degree of agitation, 
analysis, or grain size. 

If you, too, are looking for ways and 
means to increase the efficiency of your 
quenching Operation, it will pay you to 
investigate the advantages of Gulf Super- 
Quench, Write, wire, or phone your near- 
est Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 
Pittsburgh 30, Pennsylvania 


SERVES 
INDUSTRY 
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Let your Harshaw representative show you 
how to save time, money and materials with 


Bausch & Lomb 


/ 


Equipment 


... most complete line serving industry! 


ILS Metallograph 
You can get better results, faster, in advanced research 


or in quality control, with the proper instrument or com- 
bination of equipment from the complete Bausch & 
Lomb line. Your Harshaw sales representative will be 
glad to show you how. 


@ Four different metallographs — for routine bright field studies — 
or advanced analyses requiring interchangeable phase contrast, 
bright field, dark field and polarized light. 


@ Photomacrographic Equipment Model L—widest low power range; 
no time lost in converting metallograph from high power set-up. 


CM Metallurgical Microscope — industry's standard. 


@ Stereomicroscopes — unequalled for 3-dimensional low power 
studies. 


Eyepiece Camera —fits microscope eyepiece tube. Make your 
own projection slides or ‘work-in-progress records. 35mm or 


Photomacrographic cM 
Equipment ial Metallurgical 2%" x 3%” film. 
Model L Microscopes 


Polaroid Land Camera Attachment — fits low and high power 
camera equipments. Finished print in one minute! 

Let us help you select the Bausch & Lomb equipment and 
set up the operating procedures that will most efficiently 
solve your problem. No obligation, of course. 


Eyepiece 
Camera 


WRITE or PHONE 


Ft YOUR NEAREST HARSHAW OFFICE 
au: FOR PROMPT, EXPERT ATTENTION 


Land Camera 
Attachment 


HARSHAW SCIENTIFIC 


DIVISION OF THE.HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 
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A Research Metallograph 
ot 4 — ~ 
4 ) 
MILS Metallograph 
= 
Polara 
ci n V1, Texas 
iggsiand 6, Ohi supply Row 
| East 97 th ° 66 2 Calif. 
Cincinn : St. Angeles 22, Ave 
Detroit , Road philadelph'e Sts. 
- 9240 28, Mich Swanson 


THIS TIME...IT’S 


TOOL STEELS* 


regular analysis high speed steels : 


-»-plus... 


NEW SULPHIDE LUBRICANTS 


... Additives 
made possible 


by the “DESEGATIZED” process : 


now available in M-1, M-2 and M-10 types 


Lower Costs through 
Contact your local Latrobe 


STEEL COMPANY 


LATROBE, PENNSYLVANIA 


representative for further information. 


“Patent applied for. 


i 


SALES OFFICES AND WAREHOUSES 
FFALO CHICAGO CLEVELAND DAYTON DETRO 
MILWAUKEE PHILADELPHIA. PITTSBURGH 


(“SALES AGENTS 
HOUSTON SALT LAKE CI 


: 
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MAGNESIUM FINDS INCREASING 
FAVOR AS DIE CASTING METAL 


Advantages of light weight. easy machinability and competitive cost 


make Magnesium preferable for many types of die castings 


Many manufacturers are taking a new look at magnesium $2.05 while machining the same part cast in magnesium 
is a die casting metal. In today’s competitive markets, cost only 

magnesium offers advantages that cant be overlooked (Clost-wise, magnesium is better than competitive in nu 
merous appli itions. One large automotive manufactures 


bake Maenesium os the world’- olitest 
(an todustry where cost ts figured on a tractional basi) 
troctural metal. Where weieht isa Competitive factor 
has found magnesium die castings to be the lowest in cost 
magnesium ts the metal to use. A manufacturer of portable 
of any metal in a seore of applications. Moreover, mag 
electrompe dietation nd found that mineteen east 
nesiums long-time record of price stability is also an 
rmportant tactor, 
nestum, 3 pounds, ounces Phat's real weight saving 
Now's a lime to take a< lose look at kor 


Magnesium is well Known as the easiest of all metals to the competitive markets ahead, magnesium can offer vou 


machine. Phis an atsell COOTODTS \ in example, many advantages. Your nearest Dow ofliee can cive vou 


the manufacturer of a lubricating machine found that the up-to-the-minute information, Or write THE DOW CHEMICAL 


eost of miu hinine an oil reservoir cust erey ion was COMPANYS, Department, Midland Mii higan 


you can depend on DOW MIGNESTENM 
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How Armour ammonia cuts costs 


in sintering powdered metal parts 


A. C. Gilbert uses a protective atmosphere of dissociated am- 
monia to sinter 102 parts for this American Flyer model train 


Protective atmospheres of dissociated ammonia have 
proved ethcient and economical for sintering powdered 
metals, as well as bright annealing, bright heat treating 
and other metal treating applications. Dissociated am 
monia provides an easily controlled atmosphere at much 
lower cost than hydrogen. One cylinder of ammonia 
yields the equivalent of 34 cylinders of hydrogen —and 
is much less costly! ; 
A. C. Gilbert has been using dissociated ammonia 
since 1951 to provide a protective atmosphere for sin 
tering powdered metal parts of all kinds. They have ees CLIP AND MAIL THIS TODAY! 
had such success—in efficiency and economy —with 
powdered metallurgy and with dissociated ammonia 
that their equipment is running 24 hours a day, 6 days 
a wec 
Gilbert is one of many satisfied customers using 
Armour ammonia. In many cases, Armour men have 
given help and advice on installations. That's just part 
ot Armour’s service to Our ammonia Customers. Since 
1947, Armour has sponsored a fellowship at Massachu 
setts Institute of Technology for the study of metal 
treating processes using ammonia The men ot Armour's 
Technical Service Department are equipped to handle 
and answer any problem arising with ammonia instal 
lations tor metal treating 
The booklets offered at right will show you how to 
put this know how to work for you. Write today tor 
your tree copies. If your problems are unusual or press 


ing, write giving full details of your requirements 


You can depend on 
Armour’s Ammonia and Service ne 


Armour and Company * 1355 West 3lst Street 
Chicago 9%, Illinois 
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Standard Grades 


Alloy Steel 
Will Often Do the Job 


In many instances you can meet alloy stecl 
requirements with standard grades. Applica 
tions, civilian or military, that really require 
the temperamental special erades are relatively 
lew. 

In the “special” bracket are the jobs where 
resistance to heat, corrosion, or low tempera 
ture impact is the prime consideration. Here, 
venerally speaking, vou have to call upon other 
than standard vrades. Bethlehem 1S usually 
able to supply them. 

But wherever feasible, it is to your advan 
tage to specily standard analyses—mainly for 


these reasons 


1. Standard grades meet the usual require 
ments for hardness, strength, and ductility. 


2. With standard grades, chemical ranges 


usually fall within closer limits than those ol 
special grades; hence you can use the conven 
tional, more familiar—and often less costly 
methods of heat-treating. 


3. You can normally buy standard vrade steels 
in small tonnages, keeping your inventory low. 
In contrast, the user who orders an other than 
standard grade must in most instances specily 
a heat lot. 

erades 
and special-analysis steels, and the full range 


Bethlehem manutactures all 


of carbon steels. Please remember that we can 
always furnish the grade you wish, whether 
standard or special. But if there's any question 
of choice, anything not quite clear concern 
ing grades and their applications, by all means 
discuss the problem with our metallurgists. 
I hey are always at vour service. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacitic Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Steel Corporation. Export Distributor 


BETHLEHEM 
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Bethlehem Steel Export Corporation 
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INDICATES* RECORDS 
AND CONTROLS 


Automatically 


AUTOMATIC 


HEAT TREATING UNITS 


Geiverss! Unite te CARBORITRIDE 


+ AS FEATURED AT METAL SHOW 


Exhibited for the first time at the October National Metal Exposition 


FOR COMPLETE INFORMATION, write today for free Bulletin No. 21-C 


~ 


PATENTS PENDING 


INDUSTRIES INC., 723 South Main Street, Rockford, 
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Type KS Pumps 


tailor-made 
for high vacuum 
Here's a small, compace unit that can bring large 
turnaces to high vacuum quickly and economically 
It's CVC's new KS-600, one of a series of two-stage 
ie booster-diffusion pumps. The first stage 1s an oil diffu 


sion stage that produces a high ultimate vacuum. The 
second stage, with CVC's uniquely efficient oil ejector 
nozzle, pumps large volumes of gas into a high for 

pressure. Pumps of this type are available with differ- 


cnt itics CO Mect your parths ular needs. 


Whether you're interested in a single pump, a com 


plete high vacuum furnace, or any other high vacuum 
application, we will welcome an opportunity to dis- 
cuss your needs with you. CVC's broad experience in 


high vacuum engineering coupled with unique design 


talents in metal processing equipment can help you 
solve your most difficult metallurgical problems 
Write for further information to Consolidated 


Vacuum Corporation, Rochester 3, N. Y.(A subsidiary 


of Consolidated Engineering Corporation, Pasadena, 
California.) Sales offices: Palo Alto, Calif. « 


Chicago, Ill. « Camden, N J. ¢ New York, N. Y. 


K\-000 booster diffusion pump produces an ultimate vacuum 
te fx 10° mm He whi perating imto for pre ure more than 
tg 7 mm He. Maximum pumping speed 1s 2000 CEM at 10 micron 
Avatlab from sfock 


Consolidated Vacuum Corporation 
Ramey Rochester 3, N. Y. 
high vacuum research and engineering 
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This Way 


TO SOLVE YOUR HIGH-TEMPERATURE PROBLEM 


Perhaps you no longer need to 
putoup with the ated 
troubles and expense that high 
femiperatures can cause, 
With this “Work Sheet vou 
can quickly give INCOMs 
High Temperature 
Engineering Service the 
direction to search out whether 
an Niekel Alloy or 
another material isa practioal 


was tosolve your problem 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Please send me the High-Temperature Work Sheet 
Name Title 
Company 

Address 


City 
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One of the uses for the complete custom-built installation of Stokes vacuum 
freeze-drying equipment in Pitman-Moore Company's new million-dollar plant 
at Indianapolis, Ind. is to produce gamma globulin to combat poliomyelitis 
One of the steps is drying the material from its frozen state. Operators are 
to cooling station of Stokes Vocuum Annealing ures are as low as 4 nelow zero during part of the treeze-drying cycle 
Furnace, designed and built for the processing, 
annealing and other heat treatment of titanium, 


zirconium, hafnium, copper and other metals. 


Installation of Stokes Rotary Vacuum Dryers used by Metals Disinte 
grating Co., Berkeley, California, for drying of aluminum powder 
Highly oxidizable materials con be handled without any danger of 
combustion or explosion when they are processed under vacuum 


Vacuum at Work 


Diesel locomotive armature being removed, 

after impregnation, from Stokes high vacuum . J 

impregnating tank in the San Bernardino Diesel locomotive motors, paper and metals, 
Calif, plant of Atchison, Topeka & Santa Fe : 
medic ines, electrical parts, toys ...are but a few in 
Chief’ ond “Super Chief’ develop such ex a wide range of products which are processed in 


cessive heat that ordin nsulation would 
vacuum for the good of mankind and the profit of business 


swell or burst, causing the rotors to ‘freeze 
in the mounting. By impregnating these rotors 


with protective resins under high vacuum in The application of vacuum engineering to industry is a major 
function with Stokes engineers. And naturally so, for it is 
at Stokes’ that many of today’s accepted procedures of vacuum 
processing had their inception during the last fifty years 


in place, motors operate without interruption 


Stokes is First in Vacuum... first in the design and 
manufacture of practical vacuum processing 
equipment... and Stokes engineers are available for 
consultation on opportunities to apply 

vacuum processing to your business 


F. J. Srokes MACHINE COMPANY, PHILADELPHIA 20, Pa. 


‘STOKES 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages Industrial Tabletting, Powder Metal and Plastics Molding Presses Pharmaceutical Equipment 
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HOW HOLLOW- 
BAR CUTS COSTS RING- 
SHAPED TOOL STEEL PARTS 


SPECIALISTS IN 


|. MACHINES 30% FASTER 


Free graphite in Graph-Mo’s* structure 
cuts machining time 30% over other tool 
steels. It has a minimum tendency to pick 
up, scuff, seize or gall. It’s also the most 
stable tool steel ever made. A typical 
Graph-Mo steel master plug showed less 
than 10 millionths of an inch dimensional 


change in 12 years! 


2. ELIMINATES DRILLING 


With Graph-Mo Hollow-Bar, drilling is 


eliminated because the center hole’s 
already there. Finish boring is the first 
step. You save machining time. Available 
in sizes up to 16” O.D. with a variety of 


wall thicknesses. 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


an? 


FINE ALLOY STEELS, 


GRAPHITIC 


3. QUTWEARS OTHERS 3 T0 1 


The combination of free graphite and dia- 
mond-hard carbides gives Graph-Mo un- 
usual wear-resistance. Reports from users 
prove it outwears other tool steels an aver- 
age of 3 to 1. And Graph-Mo responds 


uniformly to heat treatment. 


4. MORE PARTS PER TON 


You start closer to your finished product with 
Graph-Mo Hollow-Bar. You machine away a 
minimum of steel, cut scrap loss. Graph-Mo 
Hollow-Bar is distributed through A. Milne 
and Co. and Peninsular Steel Co. warchouses. 
For more information about Graph-Mo 
Hollow-Bar, write The Timken Roller Bear- 
ing Company, Steel and Tube Division, 


Canton 6, Ohio. Cable address: “TIMROSCO.” 
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Facts about 
HELI-COIL inserts 


you should know 


What they are 


Heli-Coul® screw thread inserts are pre- 
cision formed coils of stainless steel or 
phosphor bronze wire. Wound into tapped 
holes, they form permanent, non-corrosive, 
strip-proof threads of astonishing strength 
Available for National Coarse, National 
Fine and United threads, pipe threads 
and spark plug threads. They are made 
in all standard sizes and lengths for assem 
blies requiring Class 3, 4B, 2 or 2B tits 


What they ave for 
AS ORIGINAL COMPONENTS: Heli 


Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proot, wear 
proof threads in all assemblies 


FOR PRODUCTION SALVAGI 
When conventional tapped holes are dam 
aged in production, restore them on the 
line with imserts. Get better 
than-orminal strength with no increase in 
screw size and no tell-tale signs of rework 


POR SPEEDY REPAIRS: When tapped 
threads wear, strip or corrode in service, 
renew them 19 minutes on location im 
shop or tield with Heli-Coil inserts. No 
welding no plugging no secondary ma 
chining oversize screws 


How they work 


Holes are drilled and tapped as you do for 
ordinary threads—-then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a tew second, as 
sure thread protection forever. Can he 
used in any metal wood or plastic 


No other method is so simple, 
effective and practical, 


What they do for you 


Heli-Coil inserts sare money because they 
strengthen threads and make fewer smaller 
fastenings do the same holding job. They 
make lighter bosses and flanges practical 
and they save weight in two ways: (1) By 
permitting use of cap screws, instead of 
bolts and nuts; (2) by allowing use of 
smaller, shorter, fewer cap screws. Hels 
Coil inserts protect your product trom 
thread wear, galling and stripping for 
lite in every kind of metal, in plastics or 
wood. They preserve customer good-will 
by preventing product failure, due to 
thread fault. Heli-Coi inserts improve 
the end product, cut rejects, salvage 
threading errors 


Best time to put Heli-Coil inserts benetits 
to your use is right at the designing board, 
as many leading manufacturers are doing. 
But to convince you of their many advan. 
tages ask for a working demonstration 
night on your prodection line. Write to 
day! Complete information and engi 
neering data ts available in the Heli-Coil 
catalog. Use Coupon! 


*Reg. US. Par, OF 


Approved for All Military 


and Industrial Uses 
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save 
headaches 


in fastenings 


Lend an ear to the many successes 
with tapped threads where stripping, 
wear, cross-threading and corrosion 
used to occur. 


Open your eyes to the surest way to 
end thread problems forever —Heli- 
Coil* Screw Thread Inserts. This 
armored protection is simple to add 
—costs little—never fails. 


Tell us about your products and we 
will show you how to add lasting 
protection against thread 
problems right on your | 
production lines. 


HUI: 


formed stainless steel or phosphor bronze wire coils SF 
that add strength to screw threads in any material — TS 
especially in light metals and plastics. The result —an SZ 
improved product — usually at reduced production cost. ‘ 


Write now for FREE samples and complete 
technical data. 


1 
HELI-COIL CORPORATION | 


yD) 271 SHELTER ROCK LANE, DANBURY, CONN. J 


\ wy 


1 


(] Send Free samples and Handbook No. 652. a complete design 
manual. 


() Send Free samples and put my name on list to receive ‘‘Heli-Call,” 
case history periodcal 


a TILE 


| 
| 


ie 
-™ 
% 
| 
3 
| 
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FOR DETAILED INFORMATION 
on these and twenty other 
industrial applications 

ASK FOR BULLETIN 

No. 107-C 


35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.-P. 


PENCER 


HARTFORD 
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What’s the best 
block insulation for 
I900F? 


SUPEREX ... 


with the proved record 


for long service! 


The most widely used 


high temperature block insulation 
for over a quarter century... 


SUPEREX® high tempera- 
ture block insulation has long been in- 
dustry’s No. 1 choice for service tem- 
peratures up to LOOOP. 
economies 


It provides major 
reduces fuel costs, cuts 
heat losses, keeps maintenance expense 
down, costs less to install and has long 
service life. 

These are the reasons why 90°) of 
the nation’s hot blast stoves are Superex 
insulated... and why the low cost open 
hearth steel producers use Superex in 
their regenerators. 

Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safely 
withstand temperatures up to L9OOF with 
negligible shrinkage. 

Superex has been used with outstand- 
ing success in all types of industrial and 
metallurgical furnaces and ovens, sta- 
tionary and marine boilers, auxiliary 
power plant equipment, regenerators, 


= JM Johns-Manville 


kilns, roasters, high temperature mains, 
flues and stacks. 


Superex has all these 
important advantages... 
Low thermal conductivity — I xceptionally 


high heat resistance (LOOOF) combined 
with excellent insulating value 


Light weight — Approximately 2 lb per sq 
ft per in thickness. 


Great physical strength 
fons pressure 


-Approximately 6 
per sq ft are required to 
compress Superex in. 


Long, efficient service life—Superex main- 
tains high insulating value indefinitely — 
will not disintegrate in the service for 
which it is recommended 


Fast, easy application—Superex may be cut 
with an ordinary knife or saw for fitting 
around openings or to irregular surfaces. 
Because of its light weight and convenient 
sizes, Superex assures fast and economical 
installations. 
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For complete information about Superex 
block insulation, write for Brochure 
IN-134A. Address Johns-Manville, Box 


60, New York 16, N. Y. In Canada, 


write 199 Bay Street, Toronto 1, Ontario. 


Waste is minimized with Superex because of the variety 
of thicknecses available. Special shapes and intermediate 
thicknesses between those shown are also available 


Mo 
INSULATIONS 
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THE FURNACE OF PROVEN SPEED AND 
DEPENDABILITY IN THE SOLUTION 
HEAT TREATING OF ALUMINUM! 


EIGHT SECONDS OR LESS is all the time required from heat chamber 
to complete quench with this DESPATCH high production aluminum 


heat treating furnace now operating in the aircraft division of a large 
automotive firm 


910 F. IN 25 MINUTES: A 426 KW heater has sufficient capacity to 

raise a 950. aluminum work load plus a 1000+ steel rack to 910° F. in ie a. 

25 minutes. Two high volume recirculating fans of 25,000 CFM each EFFICIENT FOG QUENCH 
deliver heated air to the furnace, and heat uniformity its assured within PREVENTS WARPAGE 


An intermediate fog quench at floor level 


ELEVATORS AND WORK CHAMBER DOORS are hydraulically operated is provided before load is immersed ir 


and interlocked with push button controls providing automatic sequence recessed tank. A series of fog jet nozzles 


a + 5° F. Furnace is designed to operate up to 1250° F. when desired 


» $¢ > st er the load com 
operation thru the complete cycle from heat treating to quench to are $0 arranged as to cover Me loud cor 


pletely with a dense fog, a precaution 
unload. Furnace takes a work rack 4’ wide, 5’ high and 22’ long 9 


against warpage of certain aluminum parts 


IN The fog quench may be by passed if desired 


PLAN FOR THE FUTURE WITH DESPATCH 
DESPATCH DESPATCH ENGINEERS are designing — it will pay you ep DESPATCH in mind 


d heat treating equipment today with tomor wcause DESP An H equipment is tailored 
Fabr icates an row’s higher production demands in mind o your particular needs to give 


Engineers, te Line oe When planning for the future in your plant) most efficient operation at lowest cost 
e 


Installs a Comp! Write, wire or call Dept. P 


DESPATCH 


OVEN 


MIMNFAPOUS OFFICE: 6196.6. @ CHICAGO OFFICE: 4554 N. 


at ONEERS IN. HEAT APPLICATIONS FOR | 
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The Company faced with cold forming this thread What would you do 
rolled depressed head machine screw said, ‘' We just 
wouldn't attempt to moke it from ony standard 
grade of 18-8!" 


if you had to 
these fasteners 
from 18-8 stainless 
...without “losing your shirt’? 


When this Company was asked to produce a 
second lot of these sheet metal screws from a 
regular 18-8, here was the reply: ‘Impossible 
—there's too much punch breakage!” 


Both jobs were produced economically from a totally NEW chrome-nickel stainless! 


Both companies successfully turned out these jobs with new Carpenter Stainless 
No. 10~ the first chrome-nickel Stainless to permit economical, mass produc- 
tion of severely cold headed and upset fasteners and other parts. Carpenter 
No. 10 work-hardens far slower than any of the conventional 18-8 grades. 
That's the secret of its success. That is why it is ideal for cold headed bolts, & 
screws, and upset nuts made on automatic machines. In fact, it is suited for 
any job involving heading, extrusion, severe coining and swaging. And the 
corrosion resistance of No. 10 is slightly better than Types 302, 304 and 305. 


Of course, because of its high nickel content, Carpenter No. 10 is subject to 4 
present government regulations, and its supply ts limited. Yet, we always like 

to keep you informed about the possibilities of a product like this. Upon sequest, ” 

we will be glad to give you more information about No. 10 — its corrosion resis 

tance, cold workability, machinability ...as well as its usefulness for parts ‘ 
that must remain non-magnetic after severe cold working. So drop us a line 

on your Company letterhead, now...or any time. THE CARPENTER STEEL 
COMPANY, 133 W. BERN ST., READING, PA Percent Cold Reduction 


Comparison of various Stainless Steels showing 


Department Th senter Steel Co, Port Washington N ARSTEELCO” 

- LE aport Department e Carpenter Steel Co a t Y ( s ct increase of tensile strength with per entage of 

cold reduction 

takes the problen ut of production 


Pioneering in Improved Tool, Alloy and Stainless Steels Through Continuing Research 
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Here at last is the only 

flux ever developed that makes 

possible the non-corrosive joining 

of all types of aluminum alloys by any 

soldering method manual, dip or mechanical. No 
cleaning is required after soldering is accomplished 

Aluma-Flux leaves no corrosive residue soldered pieces 

are ready for use immediately 


S-X Aluma-F lux is equally effective for soldering stainless 
steel, bare and galvanized carbon steel, cast iron and 

other ferrous alloys, copper, brass and nickel — all commerical 
metals commonly joined by soldering. The joining of aluminum 
to brass; the coating of copper with tin; and the soldering of 
other unlike metals is made fast and easy with Aluma-Flux 


Soldered joints in aluminum produce no corrosive action due to 
flux residue when exposed to salt-spray, high humidity, alkaline 
water, ete. Aluma-Flux shows no detrimental effect on any 
soldered joint 

S-X Aluma-Flux can be used with 100°; satisfactory results 

in powdered form as delivered, or in molten form whichever 
is most efficient for the job. Virtually any type of solder can 

be used. Aluma-Flux can be stored indefinitely without 

change of weight, or any impairment of fluxing efficiency 
Being non-hygroscopic, it will not absorb water. 


In addition to its exceptional fluxing characteristics, 
Aluma-F lux offers many other cost-reducing, 
time-saving advantages... 


ALUMINUM 
SOLDERING MADE EASY!” 


NOVEMBER 


Manufactured By 
ESSEX WIRE CORP, 
Ft. Wayne, ind. 


The success of S-X Aluma-Flux 
in the soldering of aluminum is 
due to the action in which the 
fiux initially reduces surface 
oxides and then immediately 
deposits a thin layer of plating 
material on the solder area. Oxi- 
dation of the area to be soldered 
is thus prevented while the 
plating material serves as an 
approved base on which to sol 

der. In addition to its soldering 
efficiency, Aluma-Flux reacts 
completely during the joining 
operation so there are no corro 

sive flux residues to lower cor 

rosion resistance of the finished 
joint 


ALUMA-FLUX 15 READY 
FOR IMMEDIATE SHIPMENT 
IN CONVENIENT SIZE 
METAL CONTAINERS. 


Distributed Only By 


INSULATION and WIRES incorporated 


Copyright 1953 by Insulation and Wires Incorporated, St. Lows, Mo 


1534A Swinney Avenue « Ft. Wayne 6, Indiana 
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FIRST NAME IN DIE CASTING MACHINES 


—helps make 


first name in washers 


Since 1907, over 6 million Maytag Washers 
have been sold—far more than any other. 
The reason’'s clear; Maytag makes a wonder- 
ful washing machine .. . plus a full line of 
other home laundry equipment and famous 
Dutch Oven Ranges. It's logical that KUX, 
first name in die casting machines, should be 


cae bt used in the quality production of these 
move. HP-37 superior products. 


Hydraulically operated die casting machine for pro- 


The use of KUX die casting equipment can 
duction of aluminum castings. 


put YOUR PRODUCT ahead—or keep it 
ahead. Reduce your manufacturing costs— 
increase the saleability of your product, with 
quality die castings made on these rugged 
machines. 


Write for illustrated catalog showing com- 
plete line of KUX Die Casting Machines 


Battery of KUX Die Casting Machines in operation in KUX MACHINE COMPANY 
the ultra-modern Maytag factory at Newton, lowa 6725 N. Ridge « Chicago 26, Illinois 


FIRST NAME IN DIE CASTING MACHINES 
SELECTED BY FIRST NAMES IN INDUSTRY 


H 
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The increasing use of the Evans DF Loader reflects the 
for Greater Strength progress of railroads toward more efficient material 
with Lighter Weight 


handling methods. 


In the DF Loader there is high strength with minimum 


weight through the use of N-A-X HIGH-TENSILE steel. This low 


in modern alloy steel has 50° greater strength than mild carbon steel, 
° e e with greater resistance to corrosion with either painted of 
material handling equipment 


unpainted surfaces, 
You can get the same results as Evans. Your product can 
be made stronger, lighter in weight and longer-lasting, when 


you specily N-A-X HIGH-TENSILE steel 


The “Wonder Bar,” a section of which ts shown at left 
is a vital part of the Evans DE Loader. It ts a wooden 
bar reinforced by a Z-bar made of N-A-X HIGH-TENSILE 


NAILABLE STEEL FLOORING 
for boxcars, flatcars and gon 
THE EVANS DF LOADER is a dolas is made of N-A-X HIGH 
product of Evans Products TENSILE steel, and is ao prod 
Co., Plymouth, Mich. DF means uct of Steel Floor Division, 
Damage - Free, Dunnage-Free. Great Lakes Steel Corporation. 


The “Wonder Bar,” when locked into place, secures 
all kinds of lading. It ij trong enough to resist 
Shifting load stresses in moving boxcars, yet so light 
that one man can lift it into position. The DF Loader 
provides real operating economies for both railroads 
and shippers 


Another modern product for efficient tran portation 
equipment is Nailable Steel Flooring, also made of 
N-A-X HIGH-TENSILE Steel 


GREAT LAKES STEEL CORPORATION 


N-A X Alloy Division Ecorse, Detroit 29, Mich. 


NATIONAL STEEL wily CORPORATION 


Engineering data on these products available 


upon request to the manufacturers. 
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ERE are some of the properties 
of Ampco Metal that help you 

keep production up, costs down: 

® Unusual resistance to wear from abra- 
sion, erosion, and cavitation pitting. 


@ Excellent resistance to corrosion in 
certain media. 


®@ High tensile and compressive strength. 


® High physicals at extreme tempera- 
tures. 


®@ High strength-to-weight ratios. 
®@ High impact and fatigue values. 


Because it combines all of these quali- 
ties, Ampco Metal is often called The 
Metal Without an Equal. 

No matter what you do — whether 
you run a steel mill, refine oil, make 
stampings, generate power, work in 
the chemical or process industries, or 
any of hundreds of other jobs, you can 
make Ampco Metal work for you. It 
saves operating headaches and pro- 


AMPCO METAL, INC. 


Dept. MPI! Milwaukee 46, Wisconsin 
West Coast Plant, Burbank, California 
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AMPCO METAL 


.. the special alloys that make 
good where other metals fail 


Producers of ... The 
Metal Without an Equal” 


duction grief, because it often makes 
good where other metals fail. 

These versatile special alloys fight 
Wear, Corrosion, impact, fatigue; give 
long life and dependable performance 
under the severest conditions. That's 
why they are widely used in such 
tough assignments as slippers and 
screw-down nuts for blooming mill 
service, fractionating towers, aircraft 
parts, dies, valves, bushings, and other 
punishing jobs. 

Chances are Ampco Metal can help 
you, too. It’s available in sand and 
centrifugal castings, sheets, plates, 
bars, tubes, extrusions, welding wire 
and electrodes. Consult your nearby 
Ampco field engineer or write us for 
full information. 


Ampco Metal, Inc. 
Dept.MPI! © Milwoukee 46, Wisconsin 


I am interested in learning more about the 
properties and uses of Ampco Metal. Please 
send me Bulletin 43. 


Name Tithe 
Company 
Company Address 


City ( » State 


0.14 


4 
: 
' 
U. S. Pat. Of 
® 
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Ajax-Northrup induction heat works so fast there’s no time for 
scale to form. This not only saves steel, but gives longer die life, 


AJAX-NORTH RUP closer tolerances, a smoother finish and fewer rejects. This all adds 


up to steel saving—-as much as 20% for some work. 


IN D Tt CTIO N Ajax-Northrup heaters are available to heat all or any part of a 


billet, with precise temperature and gradient control, and with any 

AT desired type of automatic timing and handling devices. They fit 

i & right into your production line, take up little floor space, are clean, 
quiet, and easy to live with. 


Our 37 years of induction heating experience can help you produce 


better forgings, cut costs, and save steel. Write us today. 


Since 1916 


AJAX ELECTROTHERMIC CORPORATION 
Ajax Park, Trenton 5, New Jersey 


Associated Companies 


AJAK ELECTROMETALLURGICAL CORP INDUCTION HEATING 


AJAX ELECTRIC FURNACE CORPORATION ' 
AJAX ELECTRIC COMPANY, INC AND MELTING © 


AJAX ENGINEERING CORPORATION 
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56-Hour Work Week aYear | 


will soak at 2050° Fb. for 4 hours, then be gradually 


“ ‘ cooled to room temperé e. It was fabricated by the 
... Incoloy retort still going strong te 


Newark Merat Propccrs Kenilworth, N. J. from 


at temperatures up to 2050° 


Latest reports on Incoloy®, new companion alloy to Ineonel®. include some 
remarkable service records. 

As a hydrogen annealing retort, for instance. 

Here where other metals failed quickly, some in as litthe as 42 hours 
Inceoloy has already given over 3.000 hours of service. And it’s still going strong. 

This Incoloy annealing retort is being used by L.& R. Hear Trearine Company 
in Newark, N. J.. for heat treating TLV. shields, hearing aid components. and 
laminators for servo-motors. 

What an ordeal this retort goes through! 

First, after being loaded. the retort is soaked at 2050 F. for 4 hours. Then the 
temperature is reduced LOO) hourly until the retort reaches 1200) It is held 
there an hour and then allowed to cool to room temperature. 4 total heat of 11 
hours. And it has to go through this grind four times a week! 

LL. & Ros Incoloy retort has been in serviee a year now and it’s still in shape 
for more of the same. 

Their engineers, still watehing Incoloy’s reeord, already say service has been 
“very satistactory.” 

The fabricators of the Incoloy retort. NEWARK Mi ran Propuecrs Kenil- 
worth, N. J.. found that this new member of the Inco family was readily fabricated 
into heat treating equipment of all types. It is both workable and weldable for 
maximum flexibility in efficient design. 

If you would like to learn more about Incoloy, write for your copy of “Pre- 
liminary Report on Incoloy.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, New York 


Inco Nickel Alloys 


Incoloy ... for Heat-Resisting Applications 
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@ Rolock ‘Serpentine’ Trays carry 
C ondenser Units on powered rollers 


thru furnace, for brazing at 2050°F. 


BRAZING TRAY life increased 140% 
...-Maintenance decreased 100% 


...at FEDDERS-QUIGAN CORP. 


Rolock “Serpentine” furnace trays, built for this specific use, were furnished in two sizes 
(weight 22 Ibs.) and 24” x 36” (26 Ibs.). The maximum load carried by the larger tray is 


in brazing, an exceptionally good ratio of load to weight. Some trays are of type 
others are of Incoloy. 


94” x 30” 
SO Ibs... 


330 stainless, 


Trays formerly used had a maximum life of 2500 trips thru the furnace. Rolock trays give a 
minimum of 6000 trips...then are rebuilt for additional service 

Former trays required maintenance by one full-time skilled worker and a part-time helper; 
“Serpentine” have required absolutely no maintenance. Moreover, other trays frequently jammed in 
the furnace, causing costly down-time of the whole line “Serpentine, no jamming, no down-time 

The answer, of course, is in the fully articulated “Serpentine construction which resists warp- 
ing to the highest degree. If this is one of your problems write Rolock for practic al solutions 


| Send for Catalogs B-8 (Heat Treating) or B-9 (Corrosion Resistant) ‘| 


Offices in: PHILADELPHIA, CLEVE! AND, DETROIT, HOUSTON, CHICAGO, ST. LOUIS, LOS ANGELES, MINNEAPOLIS 


ROLOCK INC. - 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


| B-ENGINEERED for better work 


Easier Operation, Lower Cost 
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PROPER CONTROL AND TIMING «Ff the complete heating cycle 
. provided by the G-E heating control unit above. To assure eth 


cent furnace operation ind uniform heating of parts. the 


provide automate Programing of heating ind cooling eve les 


ONLY ONE OPERATOR | 


pre 


Solving Ryan’s complex heating problem 


speeds nation’s jet 


Key to success of America’s jet engine program are the 
subcontractors who back up the large yet engine producers 
One of these subcontractors is Ryan Aeronautical Co.. 
San Diego, Cal. In setting up their jet aft frame production, 
Ryan had the problem of relieving residual stresses with- 


out distorting the metal, 


\fter studying the problem with Gene ral kleetrie en 
vineers, Ryan specified a furnace that would provide unt 
form heating and cooling at 200 F. per hour. Fast pro- 


duction at low cost was also necessary. 


Applying vears of experience gained in the development 
of America’s first jet engine, G.k. designed and built a 
special elevator furnace that allows automatic program 
control of the complete time temperature eycle. This 
issures uniform heating of each part without weakening 


the metallurgical structure 


STRESS RELIEVING JET AFT FRAMES i) thie -pecially designed 
elevator furnace ts accomplished with minimum distortion of 
metal. Constructed to assure low-cost. higl quality heat treatment 


the furnace is the result of years of G-E he iting research, 


engine production 


Fast cooling is provided by a blower system that 
extracts hot air from the furnace. cools it. and then blow 
it back into the heating chamber. Elimination of cost 
ts mace ~tble by using a, atme 
phere converter to minimize oxidation of the alt) frames 
As a result Ryan reeeives consistently heat 
treatinenl 

Heat losses and atmosphere are reduced 
to by a specs destened loading ear that roll 
under the furnace and is hoisted by electric motors te 


form a comoletely heat-sealed furnace bottom 


RYAN GETS VALUABLE INSTALLATION SUPERVISION 
lo assure Ryan of proper furnace operation, G-b engineers 
supervised the complete installation in Ryan's plant. This ts 
-tandard service from freld stafl of service engineers 

unmatched both in size and experience by any other 
heating equipment manufactures 

This example of Gl heating service is a big reason 
why vou should contact your nearest G-l \pparatus Sales 


Office when selecting heating equipment 


OL C772 fill CON tile nce 772 


GENERAL 


ELECTRIC 


mize oxidation vf jet parts gas converter, right, supplis 
| 
A 
| 
| 


| oF PROPER GRAIN-FLOW, WYMAN- 
~GORDON HAS ORIGINATED MANY 
FORGING DESIGNS WHICH AT THE 
‘TIME OF THEIR DEVELOPMENT | 
CONSIDERED IMPOSSIBLE 


FORGINGS 


WORCES 
HARVEY. ALLINOIS 
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: SCIENTIFIC DEVELOPMENT 
THE REALM OF FORGING 
DESIGN AND THE DFVFIOPMFEFNT 
in 
T O PKO D u CE 3 Y 4 KG N: 
Nu AGNESIUM STEEL 
“MASSACHUSETTS 
ROIT, MICHIGAN 


LAWN 
SWEEPER 


REMARKS Perhaps you can improve 


your product -- with Bundyweld Tubing. 

For instance, you can end tubing-leakage 
worries. Or make your product lighter and 
Stronger. Perhaps you can bring produc- 
tion costs down, too. Talk things over 
with our engineers. 


a. RITE. to us for catalog or for specific 
| information on your problem. BUNDY 
j \ TUBING COMPANY, DETROIT 14, MICH. 

Drop in to see us at our exhibit in the Eighth All Industry Refrig 
eration and Air Conditioning Exposition in Cleveland, Nov. 9 12 


leakproof Lightweight 


High thermal conductivity Machines easily 

oy High bursting point Takes plastic coating 

High endurance limit Takes plating 

Extra-strong Bright and clean 

Shock-resistant No inside bead 

Ductile Uniform 1.0., O.D. 
(®) DOUBLE-WALLED FROM A SINGLE STRIP ' 


WHY BUNDYWELD {1S BETTER TUBING 


NOTE the exclusive 
patented Bundyweld 
beveled edges, which 
afford a smoother 
joint, absence of bead 
Bundyweld storts as continuously rolled and passed through Bundy weld double 
Go single strip of twice around later furnace Copper walled and brazed To % oo 
copper-coated steel ally into a tube of coating fuses with through 360° of wall ’ any leakage 
Then it's uniform thickness steel Result contact 
Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin-Hastings Co. Inc, 22¢ Binney St. @ Chattanoogo 2, Tenn.: Peirson-Deokins Co, 823-824 Chatton 
Bank Bidg. @ Chicago 32, Ill: Lapham-Hickey Co, 3333 W. 47th Place @ Elizabeth, New Jersey: A.B. Murray C inc. Post Office Bor 4746 @ Philadelphia 3, Penn. Buton & 
San Francisco 10, Calif: Pacific Metals Co. 3100 19% St Seattle 4, Wash: Eagle Meta 4755 First Ave, South . Toronto 5, Ontario, Caneda 
Lr 181 Fleet St, East + Bridgeport, Conn.: Korhume! Steel & Aluminum Co. 117 &. W ishington St . Los Angeles 58, Calif. Tubesales, 54 Alcoa Ave 
Bundyweld nickel and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities 


Sizes uP ond less chance for 


NOVEMBER 1953. PAGE 6] 


| 4 
cole | 
FREEZER = al — | 
| MING GEAR OIL LINE 
LUBE LINES ON FRAME 
WVDUSTRIAL PRESSES FOR 
| 
| 
| 


Operator using the new Model No. 1506 low speed pol- 
isher. Section of laboratory equipped with No. 1251 Duo 
Belt Sander—No. 1700 Electro Polisher—No. 1315 Press, 


THE LINE OF SPECIMEN PREPARATION EQUIPMENT 
INCLUDES... CUT-OFF MACHINES @ SPECIMEN 
MOU Ni PRESSES @ POWER GRINDERS e@ EMERY 
PAPER GRINDERS HAND GRINDERS BELT 
SURFACERS @ MECHANICAL AND ELECTRO POLISH 
ERS @ POLISHING CLOTHS @ POLISHING ABRASIVES 


METALLURGICAL 
LABORATORY 


EQUIPMENT 


provides the metallurgist with the most 

complete line of modern designed precision 

machines for specimen mounting and prepara- 

tion available anywhere in the world. This 

finely made equipment has been developed 

through a thorough understanding of the 

requirements of the metallurgist and a rigid 

insistance on perfection in the mechanical design 
and construction of each item 


Everything needed for metallurgical testing from 
cut-off machines, moulding presses, and grinders to 
the mechanical or electrolytic polishers is included 
in the Buehler line. 


In setting up complete laboratories or adding 
items to present equipment the metallurgists will 
find in the Buehler line of coordinated equipment 
everything needed for producing the best work, 
with speed and accuracy. 


Write for bulletin of new equipment or infor 
mation on any specific item, We invite correspond- 
ence relative to setting up complete laboratories 
suitable for any particular requirement. 


Exclusive U.S agents for Amsler and Chevenard Testing Machines. 


METALLURGICAL APPARATUS 
165 WEST WACKER DRIVE, CHICAGO 1, ILL. 
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3 20-35 FEET PER MINUTE of light-gauge alloy 
strip are descaled in this Virgo Descaling Salt 
on —s a bath at 800° F. Photo courtesy of The Drever 


HOW TO 
DESCALE 5% MILES OF STRIP PER DAY 


You can get clean bright surface in ONE For Fast, Safe, Low-Cost DESCALING 
operation with VIRGO DESCALING SALT of 


stuinless and alloy steels use Vinge Desecaling Salt te 


Straight chrome and chrome nickel strip flow through quickly remove scale produced by hot rotting, forging 
or er extruding, casting, annealing 
this continuous descaling-annealing unit, at 25-35 feet 
per minute—about 5!5 miles per 24 hour day VIRGO" MOLTEN CLEANER Quickly. positively desanids 
and degraphitizes casting removes grease, chit. chemi 
Phe light-gauge strip ts descaled in one pass through 
a bath of molten Virgo Descaling Salt at 8000 F., after other impurities 
aling hie process Vic lds a chemically clean, bright BOTH HOOKER PROCESSES sears’ experi 
surface with no pitting, etching or metal loss ence in salt bath descaling and cleaning Engineering 
Large or small, your plant can show real production Pant ous 


time savings with the Hooker Process using Virgo 


Descaling Salt, or with the Virgo Molten Cleane 


SEND FOR THESE BULLETINS 


They tell the whole fory on 


i lin Soa! i 
castings: lorgings: labricated parts; material to be sal Virgo Descaling Salt and Virgo 
4 4 Molten Cleaner what they are 


process these processes on stamile ss and alloy steels 


ad Both proc sses alc le trolvtn how they work, their advantages 
» u he 
employ simple equipment... do not require Close equipment involved, One 
Hooker services you enjoy as a ” 
Supervision are easily adapted too production user of the process ~ 


methods. For full ce tails, maul coupon or write us today 


Hooker Electrochemical Company 


30 FORTY-SEVENTH NIAGARA FALLS, 


Please send me Bulletir checked: Virgo De scaling Salt 


Virgo Molten Cleaner 


Fiom lhe Gall of 


NAME 


HOoker 


CHEMICALS 


NEW YORK, N. Y. 
LOS ANGELES, CALIF 
TACOMA, WASH 
CHICAGO, ILL 


NOVEMBER 
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HOOKER ELECTROCHEMICAL COMPANY Hime 
| 30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. | | 
COMPANY | 
1.1445 
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for 


“Operation 


Test Cell” 


Norton 


CRYSTOLON* 
refractory blocks 
prescribed and 
engineered for 
terrific jet engine 
punishment 


Here’s what happens in the 22 test 
cells at Studebaker’s big assembly plant 
for aircraft jet engines in South Bend: 

With an ear-splitting roar, the J-47 
turbo-jet delivers its full 6,000-pound 
thrust. The velocity of the exhaust 
reaches 200 miles per hour, while its 
temperature hits 400°F in 20° seconds. 
Behind each engine a large venturi tube, 
or augmenter, directs the blast into an 
acoustical chamber, where huge 
honeycomb muffler of hollow cement- 
like blocks absorbs the sound waves and 
heat. 

In this “Operation Test Cell” the first 
line of defense between engine and 
acoustical chamber is a movable buffer of 
CRYSTOLON blocks. Prescribed for their 
great strength and resistance to abra- 
sion and thermal shock, these Norton K 
refractories have proved themselves the 
best possible investment. By reducing 
the intensity and destructiveness of the 
exhaust, they have eliminated much 
costly repair work previously necessary 
in the honeycomb muffler. And after 500 
hours of this tough service the cRysTo- 
Lon blocks showed no signs of wear! 


Prescribed For Your 
Own Applications 


Investigate the many Norton Be refrac- 
tories prescribed and engineered for 
individual applications — that are saving 
users time and money in a wide range of 
refractory applications. See your Norton 
representative, or write to Norton Com- 
pany, 330 New Bond Street, Worcester 6, 
Mass. Canadian Representative: A. P. 
Green Fire Brick Co., Ltd., Toronto, 
Ontario. 


‘Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 
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Ready to Roar. A |-47 
turbo-jet engine hooked up 
for testing in the Stude- 
baker plant. Note opening 
of augmenter tube at rear 
of test chamber. 


Vv 


“The Shock Absorber.” 
This movable buffer wall of 
crysToton blocks, directly 
behind the augmenter tube, 
»rotects the testing instal- 
by dissipating the 
exhaust blast. 


i REFRA CTORIES 


Gilaking better products... to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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SOCIETY FOR METALS, 7301 Euclid 
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lished monthly; subscription 
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Lead Lubricating Steel 


increases production 43% 


It is almost too good to be true-- but, in Ledloy, How Ledloy Cut Costs on These Parts 
lead actually lubricates the steel during machining, 1. *BEATER SHAFT — production 


increased 


permitting greatly increased feeds and speeds. On 13%, when shop switched to Ledloy from 
(*-1117. Part is case hardened to 60-62 
job after job in shops throughout the country Rockwell C. 

Ledloy is effecting net savings of 25°, or more 2. “GOLF SHOE LUGS Ledloy succeeded 
because it machines 50°, to 50°, faster than B-1113 where free-cutting Bessemer steels failed 


in this swedging operation. ‘Took inside 

threads perfectly 

“UNIVERSAL JOINT SOCKET formerly 

made from C-1117, production rose 72 

with Ledloy. Part is case hardened to 

scope. Yet it reduces the friction between chip and 60-62 Rockwell C. 

cutting tool substantially. And Ledloy machines 4. eee result rs changing from 
B-1113 to Ledloy: production increased 


and extends tool life as much as 200°, 


The lead in this remarkable open hearth steel 3 


is so finely dispersed it cannot be seen with a micro 


to an unusually clean smooth finish — case hardens more than 357, over-all costs decreased 
202, 
effectively — bends. crimps, swedges or rivets easily. ad 


5. *THREADED BAR- the excellent cold- 

bending properties of Ledloy important 
of Ledloy rounds, squares and hexagons in a wide here. Notice clear definition of thread 
and fine finish 


Your nearby Ryerson plant now has large stocks 


range of sizes. So gel all the facts from your 6. *KNURLED STUD B-1113 originally 
Ryerson representative or write for engineering used. Use of Ledloy resulted in 19.9 
data on Ledloy. And call Ryerson for quick ship reduction in over-all costs, 54% increased 


in production 


Ompuny Nate an there figur on request, 


ment of this remarkable new free-machining steel. 


Principal Products: Carbon, Alloy & Stainless Steels—Bars, Structurals, Plates, Sheets, Tubing, Machinery & Tools, Etc. 


YERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK © BOSTON @-) PHILADELPHIA © CINCINNATI © CLEVELAND @ DETROIT 
PITTSBURGH BUFFALO CHICAGO © MILWAUKEE ST 


LOUIS LOS ANGELES SAN FRANCISCO © SPOKANE SEATTLE 
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By DONALD S. CLARK 
Professor of Mechanical Engineering 
California Institute of Technology, Pasadena 


metals un 
limited to thie 


manner in which metals re spond to stresses im 


behas ior of 


DISCUSSION of the 


der dvnamic loading will be 
posed Wi al short riod ol lS compared 
with the relatively long time that is involved in 
what is commonly referred to as static loading 

It is not possible to establish exactly when a 
in the behavior of metals under statu 
By 
behavior be van to 
With the 


railroads. the importanes of the resistance of 


clitherence 
and dynamic loading was first recognized 
LSOO discussions of 
appear in the literature vrowth of 
metals to dynamic 


ent 


loads became more appar 
During the past 150 vears, engineers have 
been devising tests which might prov ick act 
to cnide them in the selec 
tion of metals for installations subjected to dy 
namic loading 

During this period there has been much dis 
cussion on the meaning of these tests and wavs 


thre Most 


tions have not provided information of a suffi 


to utilize results in design investion 


! 


the 


fundamental mature 
ot 


behavior of metals 


cienth to Give an 


standing basic concepts concerning 


under dvnamice loading. In 


order th it one 


whi h 


mav understand the mechanism 


hy metals deform under dynamic condi 


tions, the experiments must be made as simple 


as direct as possible without the complica 


tion of added variables After the metal by 
havior is understood. the effect of such tactors 
is shape dimensions and stress concentration 


nav be studied mor 
INTP ACT AND SPRAEN PROPAGATION 
In ISO4. Thomas Youne stated that an clasts 
deformation of a bar is transmitted at a velocits 


corresponding to the velocity, at sound thy 


bau bor if Wa not clear 
would happen if the velocity were creat 
enough to produce stram mm exeess of the 


proportional limit of the metal \s a matter of 


fact thre there Wil cot titi 
certainty about the ehastie lint ane propor 
tional limit. In von and Taylor 


each iIndependenth established the theory of 


plastic tram propagation in metal by consider 
ine thee equation Of motion of parte inn thee 
metal in relation to the tres train diacram 


The Behavior Metals 
Under Dynamic Loading 


According to this concept thre elocits ot propa 
ration will be thi that of an ehastre stream 

incl can bee expre sed by the rehution 

A ( ondensed presentation th 1955 bed 1 
( unpbell rial Lu tiite pore ented thy 
weting of the A Society | Metals in Clevela 
Out 1. 19 

rtant. pact type { | ert { 
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Mathematics of Strain Propagation 


vhiere is the Slope of the engineering stres 
train relation at) anys Given thie of) strain 
Phin the velocity ol propagation. is a 
fon of strain in the general case in which pia 
tic as well as clastic strains are produced. Tha 
relation between locity the velocity 
at which the metal is set at thre pont 


Of loading — and the maximum str un produced 


vf 


This relation that an velocity 


by 


wall produce Strain. which 
Vill propagate at a lower velocity than smaller 
trams. According to these formulas. the strain 
distribution ina very long bar struck by a mas 
trave ling it velocity Vy at two SUCCESSIVE times 
and to. after is Given as curves a ana 
respectively. in Fig. | 

Phe validity of this analysis Wits proved by 
Duwez in L942 by experiments on long an 
healed copper wires. The agreement between 
theoretical and experimental Stram distribu 
tions was. if not pertect quite satishactorv, as 


shown in Fig, 2 


In making the calculations. it 
was assumed that static stress strain relation 
pre vailed during ly loading Although it 
had not been quantitatively established in 1942 
Indirect evidence indicated that the stress-strain 
relation was higher under dynamic condition 
thins static conditions \ higher stress 
Strain relation would account for the difference 
between the calculated and the « \periment il 


Stram: distribution 


STRESS-STRAIN RELATIONS 


The most indication of the re 
sistance of a metal to deformation is a stress 


Strain. relation. But how does one obtain a 


Fig. Strain Distribution in a Rod Pro 
duced by Impact ‘ represents velocity of 
propagation of clastic waves, and c(« cp 


resents velo ity of propagation. of plastic 
Strait inerement at a total strain of « 


A. 
4clé) 4 Co foCo 


Distance From/mpacted End 
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9 —Theoretica/ 
c 
y 
\ Experimenta/ 
/ T 
20 4O 60 80 
Distance From Impacted End, /n. 
( pal } if a 
Strain Distribution for Ano 
( Pension Impact velocity ¢ 
stram relation during Until ve 


cently, all atte to obtain such relations 
been d because consideration was not 
viven to the propagation phenomenon which 
prevails during napact. The tests have beer 
made by measuring the force acting at one end 
ofa specimen and the corr sponding strain over 
some specified length of the specimen. tn view 
of what has been said here about the propada 
tion of stram. it should now be clear that the 
results of tests in which propagation 
effects are not taken into account will prov ice 
only average values and will not allow. the 
establishment of the true re lationship between 
stress and strain during the lmnpact test 

Pavior and Wiflen made tests with small 
eviindrical specimens shot against heavy plates 
in which they took account of the inertia ot 
thie Specimen an approximate and 
found that the vield stress was increased above 
static values. Just this vear J.D. ¢ ampbell con 
ducted COMpression tests on long alu 
mintun rods. Dynamic stress-strain relations 
for strains of the order of 0.006 in per in. were 
obtained. the wave propagation phenomenon 
being taken into account in analyzing the re 
sults. The data drawn in Fig. 3 show a definite 
increase of the stress-strain curve by about 15 
or 20% to higher values of stress for a given 


ine the plastic region 


OTHER 


PROPERTIES 


Phere are some significant dvnamic proper 
ties of metals that mav be obtained by means 
of the tensile test For example the 
maximum stress to which a metal mav be sub 
jected betore failure occurs. is greater under 


dynamic conditions than under static condi 
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Time Delay in Yielding 


Phe proportional limit increases with increas 
ing strain rate until it coincides with the ulti 
mate strength of the metal, as shown in Fig. 5 
for a low-carbon steel. The ultimate strength 
increases until a strain rate of about 200 in per 
in, per sec, is reached 


DELAY OF PLASTIC. STRAIN 

In 1904 Hopkinson observed that iron and 
copper wires subjected to rapidly applied ten 
sile stress could be stressed much bevond the 
static clastic limit and even beyond their static 
breaking loads and still remain in the elastic 
range, provided that the time during which the 
stress exceeds the clastic limit is of the ordes 


of O.OOL sec. or less Hopkinson found that an 
annealed iron wire having a static upper vield 


10.000 psi could withstand stress 


stress of 
exceeding 75,000 psi, fora period of about 0.00] 
sec, without any apprec iable nt defor 
mation. This was a highly significant observa 
tion, but apparently was overlooked by most 
investigators concerned with the study of dy 
namic properties. Topkinson’s experiment with 
iron is possibly even more significant because 
he did not observe vielding the specimen 
when owas dynamically loaded ind released 
for a sufficiently short time 

\ more complete study of the delay of vield 
ing in low-carbon steel was made in 1949 at 
California Institute of Technology. In this in 
vestigation, rapid-loading equipment was cde 
vised by which a predetermined stress could 
be applied toa specimen ina time as short a 
and maintained constant tor 


The time of 6 millisec. to 


about 6 millises 
as long as desired 


Leflect of Impact ity oon 


1020 Steel. Cold Rolled 


Elongation of S.Al 


4 


O 4O 8O 120 /60 
/mpact Velocity, Fr per 
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attain the desired load is large compared with 


the wave propagation times; therefore, propa 
gation effects are not involved in studies with 
this equipment. Very careful determinations of 
stress and. strain relations were made under 
state 


conditions to establish the static upper 


vield pot of a low-carbon steel. Tests were 
then made in the rapid-loading equipment by 
Wupressing stresses In excess of the static uppe 
vield point. It was observed that stresses above 
but near the static upper vield point could be 
inaintained for a reasonably long time betore 


the specimen yielded. The interval during 
which the stress was maintained constant be 
fore vielding has been called the delay time 
By increasing the stress. the delav time betore 
vielding decreased as shown in Fig. 6 

Ihe lower limiting stresses represented by 


the horizontal portion of the curves for the 


Ultimate 


Strength 


train, per/n per Sec 


his fleet of Strai Rate on the 
Proportional) Limit) and Ultimate 
Strength of a 0.226 Carbon Steel 


higher temperatures come ide with the upper 
vield stress as determined by tests in which the 
Delay time in 


creases with decreasing te mperature fora given 


load Was applied slowly 
stress. One would expect. this behavior to be 
related to a thermal activation process, but se 
far sucha relationship has not been established 
Pests made at a temperature ot 20° OF. by 
Wood indicate that there is an upper limiting 
stress at which the delay time rapidly tends 
toward zero with increasing stress. low 
carbon steel, this limiting stress is of the order 
of 126,000 psi. Some of the specimens that 
were tested at this low temperature failed in a 
completely britthe manner. One might suspect 
that there is some relation between the maxi 
mum limiting stress and brittle fracture. How 
evel comple tely brittle fractures were not ey 


hibited by all specimens tested at the limiting 
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microstram whieh iv vielding 


thre 


ol 


nmucrostram 


during 


bye fore 


cle 


Variation of 


1 riod 


O= 25,000 Psit—— 
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Theory of Yield 


tively, The theory depend 


upon three concept 
the measured, In all cases 7 Phe first. due to Cottrell 
the specimens vielded on is that foreign atems im 
the second appleation ol olid solution form: 
load in a time which mice phere around dlisloca 
the total at stre tions. and that such atmo 
thout equal to the delay g pheres tend to anchor the 
time that would be pF dislocations so that thes 
quired with only one ap we more Gilficult to move 
ition of load thier \ detailed theory of the 
te were made ino which manner in which 
the Specinn ms Were re leased pron 
for clifferent tine it’ clit itmosplie res of ftoreign 
herent te ratures clurine ttoms under the combined 
the period between stres Frank-Read Dislocation Source ction ob an ipplied tre 


appli ations 

Results are Specimen that 
aged for at least lOO min. at a temper 
ature of 150°] iter each loading could be 


shown | iV 
Wore 

| | 


ubyocted ively to thee 


stress without vieldineg provided the time at 


load for each appli wats 
three-filths of the normal delay tin 
ita temperature of 200° tor at least 12 min 
accomplished the same result. In other word 
length of time at. these 


fon thy proper 


erasecdl the efleet of 
prior appli ttions of tresse nm excess of thie 
static vield port means that some re 


occurred in the straeture during 


the aging treatment. bream the two ol 
values of critical ancl te of acing 


which were found to eliminate the elhect of 


a previous stress pulse activation. energy 
for the proce ss of about 19 per mole was 
determined. which is just the activation energy 


for thermal diffusion of carbon and nitrogen im 


iron, within the accuracy of the data 
the recovery of the material from the efbects 
of short duration stress pulses represents an 


other aspect of the vield rhe nomenon which ts 
related to) the 


or nitroven in the steel 


intimately Presence of carbon 


OF DEDLAY 


\ theoretical explanation of the vield point 
in low-carbon steel in terms of dislocations and 
then 


carbon and nitrogen has been in process of 


interactions with interstitial atoms of 
development over the several vears. ‘The 
phenomenon ot delaved vielding the micro 
and the re 
from the 


eflects of stress pulses mav be correlated with 


strain which precedes vieldit 


covery. by low temperature aging 


~ 


the theoretical developme nits at least qquatita 
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PAC 


nicl thermal 


ottre|] ind Bill 


has been itedl 


hiow threat the | 


thermal activation ener 


quired for the rel is¢ ot i 


1 
deere ise thy stre cre 


locations will not ln on to move 


weording to this theory mchored d 


when stre ipplied wait) ton 
Hiuetuations of ulficient om 


before threes Cul by 


thermal 


released from: their atin 
ot foreign atom It is clear that the 
mean time for such release decreases with 
creasing stress and with increasing tes perature 
It be ported out here for reasons which 


Will becorn tp nt later that the stress whicl 


Of Tmiportanes is the local resolved shear stre 
thee slip anc the slip direction. Vhi 
local stress mav contam a contribution from 
other neighboring dislocations as well as. the 
stress due to an externally appli d load 

Phe second concept ot tor the 


theory of the vield 


low carbon stee] is” thin 


present oan pol 


ervstalline irom and 


grain boundaries constitute relatively stron 


obstacles to the motion of dislocations pre 
viously released trom anchoring atmosphere 
local stress 


That is. a considerably higher 


required to release a dislocation from a ran 
boundary or to cause a tree dislocation to pat 
through a boundary than is re quire d to release 
an isolated dislocation from an anchoring at 
mosphere. This concept was first put forward 
by Cottrell in 1950 

According to this view of the theory. when 
a load is applied to a specimen of anne aled 
low-carbon steel, dislocations which re 
leased from carbon and nitrogen atmosphe res 
within the grains move freely to positions near 
the grain boundaries and are stopped there 
As time goes on with the external load main 


tained. more and more dislocations are released 


| 
I 
VAN 


rature and 
Initiate Yielding 


().72 ( arbon 


sithin the iid pil up against the 
boundaries. point near gram 
boundary enough dislocations accumulate. the 
resulting high local stress at the boundary 
reaches a critical value at which dislocations 
may be released trom on through the grain 
boundary. This port in thr process represents 
the initiation of vielding 

Phe third concept of importance for thie 
present dislocation mechanism of the vield 
pomt is the Prank-Read dislocation a 
tion mechanism. This is a specific mechanism 
for the generation of many dislocations. all 
ling ina single slip plane, as shown in Fig. S 
\ segment BC of a dislocation loop ABC. lies 
in the active slip plane DERG. The end 
Band © of the segment are effectively fixed 
When shear stress. of proper magnitude ps 
applied the segment BC will curve and gen 
erate new dislocation loops as indicated. When 
to new dislocation loop is formed, the original 
segment BC is re-formed 

\ combination ot thre St three concepts pro 
vides a dislocation model of an individual vield 
nucleus in annealed low-carbon steel. This 
model consists of a Frank-Read dislocation 
source With a saturated Cottrell atimosphe re of 
carbon or nitrogen atoms or both which lies in 
a slip plane at some distance from grain 
boundary or other obstacle to dislocation mo 
tion, such as a pate h of cementite. The distance 
from the source to the obstacle is considered to 
be compared with the length of the 
Krank-Read source 

The behavior of such a vield nucleus under 
the influence of a rapidly applied constant 
resolved shear stress due to externally applied 
loads may be described qualitatively as follows 


New. dislocation loops are generated at. the 


The Dislocation Mechanism 


Frank-Read source and moves ipicly 
thr lip plane until they come to rest at 
positions in which they are equilibria 
under the combined action t externally 
stres the stress ch obstach 
md the stresses produce dislocation 
loops previously generated the 
SOUrCE As the mumber of di 
im this way iners 
stress at the obstacle meredase 
stress at the Frank-Read 
This eflect follows trom the 
stress fields of dislocation. Since 
veneration of new. cdishocation 
Increasing function of the local stre 
Frank-Read source. this rate decrease 
time. following the ipphieation of the ey 
ipplied tress thr ipplied tre is 
low the static upper stress. so that the 
obstacle does not break down as the dislocation 
the eneration of new dislocation 
eventually stops. if the stress is above 
the static Hipper vie ll stre sufficient mumiber 
of dislocations will be formed to break through 
the obstruction. re sulting in vielding 
Vreeland’s previ ld inelastic 
be identified with the Generation and motion of 
dislocations which accumulate in the vield 
nucle: prior to the onset of macro copie vield 
ing. [tis evident trom Pie. 7 that these prevu ld 
microstrams occur a which ois am 
vood qqualit itive agreement with the dislocation 
model, The behavior of a material containing 
vield nuclei of the type postulated is also con 
sistent with the measurements of the delay tin 
for vielding ancl it dependences ipplied 
stress and temperature is shown im 6 
Finally. the mechanism explains the behavior 
of the material where it is subjected to short 
duration stress pulses above the static upper 
vield stress. and the recovery from the effect 
of such stress pulses by appropriate tin 
temperature aging treatment latter effect 
is due to the difhiusion of carbon or nitrogen 
atoms, or both. to the dislocation generated 
cluring the previous stre prilse scl the result 
ing stabilization of the array of dislocations 
The quantitative details of these theories are 
har more complicated than has been indicated 
here, but this discussion should be sufficient to 
the prowre that has been made in tr 
me to plain certam the 
behavior of metal Eventually these theori« 


will pro ide a working basis for the practiomeg 
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Bend Properties 
and Welding Titanium Sheet 


By W. J. BARTH, Metallurgical Engineer 


and A. L. FEILD, JR., Metallurgist 
sponge production process 


used by Du Pont vields metal containing E. I. Du Pont de Nemours & Co., Inc. 
small amounts of Contaminants. The two more Pigments Dept., Chemical Div. 
important are oxygen and nitrogen, which have Newport, Del. 


been brought under control by basic 
cngmeecrmge advances 


Another important residual clement is iron 


derived trom the steel vessels used in the reduc established. Most of the wrought titanium sold 
tion of titanium: tetrachloride with magnesium to date, however, has been an oxvgen-nitrogen 
While most of the titanium averages less than carbon alpha alloy containing up to 0.25% iron 
0.25% iron, some with up to 0.5% is produced and having a nominal vield strength of 70.000 
Keonomics demands that this material be psi This allov has been designated by the vari 
utilized ous producers as RC-70 (Rem-Cru Titanium 

It appears that iron, which stabilizes the beta RS-70 (Republic Steel Corp.) 
phrase can be tolerated in two alloy categories Pitanium Metal Corp.) and MST Grade 
namely the alpha-beta and the beta alloys Mallory-Sharon Titanium Corp... We know of 
Its effect upon alpha alloys has not been clearly no instance wherein this allov has been rejected 


Table | Composition and Constitution of Titanium Ingots 


\ ( O 
NATION® ACTUAL INTENDED ACTUAL INTENDED STRUCTURET 
\-0.20 0.025 0.20 US Mo-mo 
O02 O03 O44 O50 US| \lo-meo 
V-0.90 1.00 US + Mo-ml 
B-0.53 0.03 0.035 0.53 US» Mo-mo 
0.027 0.03 0.94 1.00 US> Mli-ml 
0.063 O04 ().22 US» Mo-mo 
C-0.54 OO75 O54 O50 US Mo-mo 
C-102 0.082 O04 1.02 1.00 Mi-m2 
D-O.4-0.0 0.025 0.025 O.37 Mo-mo 
D-O.4-0.15 0.03 0.035 0.40 0.15 0.10 US Mo-mo 
1)-0.4-0.24 0.03 O.03 0.39 0.24 0.20 Mo-m] 


* Letter indicates batch of sponge, first figure represents tron content second figure (batch D) r presents 


oxveen content 
(US uniform grain size S 
macrosegregation | 


QO none; light: 2.0 medium 
m  mucrosegregation | 


. 
| 
| 
] 
‘ 
i? 


lable 


Bend Tests in Terms of 1* 


LONGI PRANS 

NATION rUDINAI VERS Werip 
0.200 | 
\-0.90 2 
B-O.5 

2 
9 
4) 54 9 
8 

1)-0.4-0.0 9 
ID-O.4-0.15 


®Samples are bent in V-die with 75 angle (see 


radia clic 
| Pest 1 
t! have of heet 
i { | le ist 
because of ron content although 


some Commercial shipments averaged 
to O4 Won 
ln view of all these facts we initiated ar 


search program on the eflects of iron in the 


range of O.25% to OSS on some Common 
chanical properties of titanium 

batches were used tor this in 
addition 
Compositions are 
lo tacilitate tabulation. the 
sponge batches are ranged from A to D in orde: 
Batch D has high iro 
strengthened by addition 


represents a high hardness bateh modi 


Four 
vestigation ind iron and 
were made svutheticoally 


shown in Table 1 


of increasing hardness 
and was 
Batch 


fied with iron 


\pproni 


Mechanical Property Relationships 


unknown. Et will be noted that the slope ot the 


lines from 0.5 to 10% Fe is ind pendent of the 


hardness level of the original sponge All of 
the alloys investigated exceed the solubility 
of iron in alpha titanium, and excess iron as 
beta spheroids was found by metalk 


and 


Rolling and aling evel 


examination (see Fig. 3 


were held ap 
proximately constant, to simulate commercial 
rolling prac tice and to pe rlorm the hot work in 
a constant region of the alpha beta field of the 
Ti-ke diagram 

Data reported by Finkay and 
Suvder in Journal of Metals, tor February. 1950 


are included in Fig. 1 to show the slow chance 


pres iously 


in hardness with iron ¢ ontent of iodide titanium 


Pensile propertr s also correlate with hard 


ness as shown in Fig. | at right 


corre}4 
tion obtained is closely associated with the 
Straight line for ultimate strength established 
by faflee, Ogden and Mavkuth 


Vetals, October. 1950 


lournal of 


The strength shows a marked increase as 


the iron goes up trom 0.50 to LOv, while the 
ductility. of the 


laborators produced maternal is 


elongations indicate that the 

CQUIN te 

commercially produced sheet 
Commercial bend specihi ations as 


to vield strength are 


related 
generally met up to | 
iron. As shown in Table Hy, iron at the 0.59 level 
has ne apparent cllect on sheet directionality 
and weld bend quality. re presentative serie 


of bends is shown in Fie 


rately CQUIN tlent Fie. 1-Relation of HWardn to tron Content 
chanical properties wer ind to Strength Factors of Titanium Sheet 
obtained tor tlent ~ - ~ 
vield strength levels 4 | 


which in turn cover the 

range tor alpha allovs of 

commercial purity 
Ilardness is plotted < 200 


content 


\ ke rs hard 


agamist ion 


big. 1. lett 


Ingots 


xx 

Ingots B, } 
ness W ith 10 ky lo id et //timate 
taken perpendicular to “ trength 
thee longitudinal CTOSS 50 | ingots D 4 e 
section ropolished a 
Hardness change from * From Jattee's Work 
0.25% to O505 Ke is not 
very great, although there 
is an appreciable — rise 

4 

trom to 1% ke Rea Ca O.q 0.6 O.8 BO 
sons tor this behavior are fo (ron 


ress, 
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lron in Titanium 


Structure — The microstructures are illustrated 
in Fig. 3. 4 and 5. All the material was fine 
grained having an axed alpha Structure 
with dispersed beta spheroids. As is seen in 
Fable Lon p. 74, pronounced segregation was 
observed only in the sample designated C-1.02 
containing 1 iron 

Figures 4 and 5 indicate that the &Y and 14 
won alloys he considered aS alpha ta 
alloys There IS difference however 
between these and one such as the SO Mun alloy 
designated RC-130-A and RS-120. The lattes 
in hot rolled condition, consists of alpha ishanads 
in a beta matrix, Whereas our and iron 
alloys consist of beta islands in an alpha matriy 
Presumably, then. the low-iron allovs would 
behave essentially ius alpha alloys and would eX 
hibit superior high-temperature strength ana 
creep properties 

Aging During this investigation some weld 
ead hardening from air cooling was observed 
in the welds made for bending tests. This had 
already been reported in the literature. Pharden 
ing indicates an unstable condition and a possi 
bility of embrittlement by aging at) service 
temperatures, While the former work did not 


show anv marked aging of metal 


hig. 2 Repre sentative Bend Tests on 16-In 
Ingot A-0.90, Showing Uniformity of Longitudinal 


less than 1% iron. we made some tests on O35 


iron sheet to clear up this point 

Welded samples were aged. since the weld 
ing of 1/16-in. sheet represents the most drastic 
heat treatment encountered during the tabri 
cation of titanmin. There was no change in 
weld ductility as measured by the bend test 
after aging from 2 to 32 hr. at 400° ©. (725) 4 
and 230° ¢ These periods were 
used since the other investigations had shown 
age hardening for similar intervals in quenched 
beta titanium higher in iron. We also found 


no Change in the weld hardness after aging 


EXPERIMENTAL PROCEDURE 


It mav be of interest to deseribe briefly ous 
experimental procedure 

Two-pound arc-melted ingots were prepared 
Phese ingots contained trom 0.20% to iron 
as Shown in Table Lo any iron additions being 
made directly to the charge in the form of a 
master alloy prepared trom Na 
tional Bureau of Standards’ iron powder 
Phe ingots were subsecua sectioned to pro 
duce rectangular slabs (24s 2%. 1 in.) for roll 
ing. Hot reduction. starting at 1425 
in 10 to 12 passes in rapid succession. with ne 
cross-rolling, on a LO-in. two-high mill resulted 


in L6-gage (O.060-1n.) sheet 


Sheet From for test purposes These 
Transverse sheets were air annealed at 
and Welded Be nals Longitudinal and tranmsterse 
have surfaces as rolled. Longitudinal properties of this sheet 
are: O.2% yield strength, 55,000 psi: ultimate tensil 
SO.000 psi elongation in 2 ine, 25%: hardness of sheet surface 


samples 1425) tor 20 iin. and 
lll cooled Pest COMP OTs 
Strenet 
were obtained from all 


Rockwell G-66; hardness of sheet cross section, 1S2 Viekers lO0-ke parts of the sheets. Weld 
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and hardness sample 
were descaled by helt 


grinding. Sheet bend and 


tensile samples were tested 
without descaling 


Phe sheet produced Wa 


from 30 to 35 in. long by 


in, Wide. Longitudinal 


mere samples were taken 


from each end and the 


center Segregation wa 
rather uniform along the 
length (Table | 


\ kers SS Was cle 


termined at three locations 


and tound to be uniform 
indicating good distribution 
of alloving elements. Ingot 


\ had maximum variation 


of 2) Vickers number: 


| 
| 
& ; g 
2 
is, | 5 T > 
— 
METAL, 


end to center to end: ingots B. 6 numbers 
ingots ©. 5 numbers, and ingots mumbers 
the hardest ones with the highest amount ot 
purities generally having the large st varia 
tion. We noted that the samples with largest 
hardness spread had the most segregation. as 
reported in Table | 

Grain size was essentially uniform through 
out in all sheets 

Phe experimental weld beads were deposited 
in a small inert atmosphere are furnace. Weld 
conditions were: are travel 6 to S in. per min 
10 to 50 amp., 20 to 30) volts d-c. straight 
polarity and a 3°32-in electrode. To determine 
the reliability of the furnace two weld beads 
Were remelted hardness and bending tests 
were substantially unchanged, even after the 
second remelt. Conse nthy. air contamination 
in the furnace was virtually nonexistent and the 
weld bead hardening theretore resulted from 


quenching 


CONCLUSIONS 


Based upon the data cle veloped we conchide 
that 0.5% iron has little effect on the room 
temperature mechanical properties of com 
mercial-purits alpha allovs such as KRC-70 
RS-70. Ti-lOO-A and MST Grade the 
range of 55,000) to TO.000-psi vield) strength 
Data have been presented which demonstrate 
that laboratory-produced sheet of variable iron 
content generally complies with commercial 
sheet specifications. Very little directionality 
was observed in the sheet bend test and weld 
bend and sheet bend values are equivalent 

Iron contents were investigated up to l% to 
obtain practy limitations The addition of 
iron had a pronounced strengthening etbect 
though sheet and weld bend remained 
senerally satistactors 

Aging studies on commercial purity alloys 
containing iron showed stability 
welded. at service te mperature S ranging up to 


¢ | 

No high-temperature data such as creep or 
stress-rupture were obtained. Published work 
by other mvestigator indicates that the eflect 
of an additional 0.256 to normal irom content 
or a total of 0.5%) would have negligible ctlect 


on the creep characteristics S 


Equi-Axved, Wrought Alpha Grains With Disper vd 


Be ta Spher vid Lt hed with HINO. and il 250 
Beta wu ithin rrains and at boundaries but not 
weregated, in ingot with O54 ke 102% Fe 


heta and medium corccation 


*,4 ' 
AT 
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Q' have served their dav and 
generation through thy medium ot their 
chosen prote ssion. the name of Cameron Mackie 


Cam to his associates) is outstanding 


In these davs of ever increasing speed satets 
Growing 


Importance Particularly is 


this so in the matter of rail transportation 


Years ago—in or thereabouts—a_ fatal 
derailment on the Lehigh Valley Railroad 
broke one rail (in track only ten months) into 


27 pieces! This focused attention of the U.S 
Interstate Commerce 
that had troubled 

greatly as weights of rails and speed of heavy 
best of the 


were seemingly unable to take the punishment 


Commission on a matter 


railroad and railmill Wien 


rails 


engines kept increasing. The 


Qne very common ty pe of fracture evidently 


started from an internal detect, in the central 
zone of the rail head. These cracks were so 
common thes acquired a Phan shatter cracks 
or “internal transverse fissures’. One faction 


held that such cracks ce veloped in originally 


sound rails and duc 


were stresses 
but in 1919 two metal 
lurgists with the Pennsylvania Railroad M 
Waring and kK. E. 


seemed to be shatter cracks in new rails never 


to service 
of too great a magnitude 
Hofammann) found what 
laid in track. The alleged cracks were disclosed 
by etching sections cut from the center zone 
of the railhe: 
fused to admit the existence of cracks in new 
Thev attributed the cracks to the eflect 


of strong, hot acid on such hard steel contain 


d. Railmakers for some time re 


rails 


ing internal stresses of considerable 


mitensits 
The acid produced the cracks, it was main 
tained. instead of revealing a detect as alleged 
It did not take long 


mvestig ttors to 


however, for impartial 


prove the 


existence of real 


cra ks wly rolled rails 


Certain metallurgists who studied 


the cracks in new rails were emphatic in assert 
ing that they were formed while the rails were 
red hot—in fact above the critical temperature 
this jriclorne nt being based on the paths of the 
cracks in relation to the microstructure 
After it that 


sample s cut from rails at the rolling tempera 


was experimentally proven 
ture. and buried in lime for slow cooling, were 
invariably free from shatter cracks even when 
the corresponding rail, naturally cooled, con 
tained many cracks, nothing was done about 
it because such slow cooling softened the rails 
unduly. This was thought to be unavoidable 
because of the acce pted opinion that the cracks 
formed above the critical temperature 

This generally acc epted theory as to the birth 
of the defects failed to convince Cam Mackie 
look 


series of tests which 


re trospe ct 


crack 
me occurred at comparativel low tempera 


long after the 


ly simple Ve tl it tha 


trire rails had hardened in cool 


me and had lost their red heat. It remained 


rent 
rails. to fin the 


only to accumulate a 


dence with the various sized 


temperature zone in which cooling 


was required and the degree of retardation 
necessary. to climinate the shatter cracks 
Finally Mackie found that if some rails 
were placed in a suitable iron box while thes 


were at a temperature between 660 and 930° 
and ke pt there about 15 hr. until cooled to 200 
and then removed, these 
shatter cracks 
high te mperature was found later to be the cul 
prit this gas 
steel without building 
Hundreds of 
half being treated and halt 
that. at the end of 


vears he could confidently re port his findings to 


rails were tree trom 


in solid) solution at 
Given during slow cooling 
out of the 
up damaging internal stresses 
te sts 


thine 


could difhiuse 


with the 


Were 


not result 


two 
the railroads and vet them to put treated) and 
untreated rails mto tracks for comparative tests 

‘| hye retarded cooling process is developed 
by Mackie at the works of the Dominion Steel 
and Coal ¢ orp. in Svdnev, Novia Scotia 


patented in Canada in 1932 and in many other 


countries, For many vears now practically all 
rails rolled in the United States 
have cooled” the 
phrase and the results have 
belief of the 


rail failures would iy 


and Canada 


been “control 


present 
confirmed the 
that 
the elimination of shatter cracks 
What of the man responsible for all 
Cameron Mackie was 
Island on Nov. 14. 


his 


original miventor 


vastly reduced by 
this? 
born in Prince Edward 

While he was still a 
Brockton, Mass 
graduated trom high school, re 


turned to Canada and entered Dalhousie 


parents move d to 


where he 


versity, Halifax. his studies being about « cqualhy 


divided between science and the classics. Uk 
obtained his Bo A. (magna cum laude) in 190] 

For the first vear after graduation Cam 
Mackie taught school but soon heard of an 
opportunity that was available in the chemical 


the Dominion Steel and Coal 


Corp. in Svdney. So it is that in July of 1955 


laboratory of 


he passed his Slst anniversary with the one 


corporation ing successivels chemist 


metallurgist. and finally as director of metal 
lures and research 
Cam Mackie still puts in a full cas work 


and is to be found in whatever part of the hag 
works any metallurgical problem has 
stafl speaks of him as 


ind one for whom it i 


appe ired 
le 


ple to work. Like 
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many another clever man. Mickie j quiet anid 


retiring by nature. A vear or so ago he wa 
Honor 
Causa. bv Nova Scotia Technical Coll ve. but 
preferred to remain plain Cam Mackie 

He ardently 


crop of metallurgists ane 


offered a Doctor of Engineering degres 


wishes that. the present 
crentists 
the universities would take a good dose of 
classics as part of their training. He feels that 
it would enable them to write letters and. re 
ports that would not. re clairvovance for 
Interpretation 


Cam Mackie has alwavs 


ports following his former activity in football 


been interested in 


and tennis. In recent vears it: is 


curling in thee 
winter and golf in the summer. Lest the ct 
of this sketeh should be thought to be wnmusual 
it should be noted that his golf is erratic. a 


mixture of pars and double-figure holes 


N MANY PROBLEMS Where temperatures must 
be accurately known it is frequently con 
venient to spot-weld the thermocouple wires to 
the metal in such a way as to make the sample 
under study act as a part of the hot junction of 
the thermocouple. The method indicates the 
true temperature of the material and is particu 
larly useful for rapid temperature changes and 
small sample size 

Phrase 


equilibrium: (or quasi-equilibrium 


reactions ino a metallic alloy under 
conditions 
are commonly studied by so-called heating o1 
cooling curves. The elementary metallurgical 
laborators experiments have been greatly re 
fined for precise work by physical metallurgists 
but usually a fused-junction thermocouple is 
relied upon to indicate the temperature changes 
of the material under study. When temperature 
is plotted against time during heating. a smooth 
curve will result except when some exothermic 
reaction occurs in the body under study where 


upon the time temperature CUFVe@ IS displaced 


in the direction of a higher heating rate (and 
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The 


A Neglected Device of Considerable Adaptability 


Thermocouple 


lama bit of a hereti hie but still 
tipport the in the per hope that 
it will vet into the prese it century | pecialh 
is he interested in YALCLA. in a realistic and 
ery generous manner. His rovalties on rail 
have never caused him to alter in anv wav hi 
former manner of living. He is not known a 
spe ther but will be found the center 


of entertainment in any triendly gathering. with 
his original thinking and ready wit 

( Mackie has been awarded the 
medal of the Canadian of Mining 
ind Metallurgy: in recognition of his metal 
lurgical contributions. He also las the 
cate of the 


certih 
American Society tor Metals. recog 


nizing his membership in the society for thie 


putst 25 vears. This certificate and an ordinarn 


calendar are the sole adornment of his plicin 


| 


but roomy office Roast 


By RICHARD D. POTTER 
Head, Metallurgy Branch 
Research Department 


U.S. Naval Ordnance Test Station, Inyokern 
China Lake, Calif. 


In this 
technique a fairly large amount of sample ma 


vice versa for an endothermic change 
terial IS necessary. to produce enough heat 
change from a phase reaction to affect the mor 
mal heating and cooling rates. Sometimes ther 
mnopiles and differential thermocouples are used 
to amplity the thermocouple output or to com 
pare the temperature of the sample and an 
adjoining metal known to have no phrase 
However 


to exaggerate the heat) variances 


these usual methods for 


following reactions 
during fast heating and cooling result in less 
and less sharp indications so that it becomes 
difficult and sometimes impossible to pick out 
the actual phase reaction point 


When standardizing high-temperature ther 


VAL 


writer and others have placed 
the usual fused junction with a small piece of 
high purity metal whose trae melting port iS 
known The individual wires of the thermo 


couplh are joined to the ends of the insert and 


th tion thus d IS placed 


heating chamber thee rmocouple output is 
observed until melting oceurs. Such melting of 
the junction GIVes avery harp end-poimit on the 
output libration: point is obtained 
lo distinguish this device. the 


to it as an 


iuthor reters 
open-circuit ouplh 

| vtending this to studies of re 
ction in the solid state. the individual wires of 
thi thermocouph ire spot welded to a small 
piece ¢ material ander scrutiny. The valid 
ity supported by the theors 
of thermo-clectric henomena in consideration 
ot the presence of a third dissimilar metal in a 


When the third dis 


thermocouple circut 


similar metal is the as in the open-cn 


cuit’ thermocouple. the te mperature indicated 
boy the the rmocouple circuit is a ftunetion of the 
te mperature at the two spot we lded junctions 
therefore. it is necessary to have the two 
tions at the 


same temperature open-circuit 


thermocouple will not indicate 


te miperature 
iiations of the material between the spot 
welded junctions unless such variations imelude 
the area of the junctions. For correct usage the 
entire sample between junctions, and also the 
junctions. must be at the sane temperature 
When the size of the sample is kept small 
its trove temperatures are obtained by obsery 
ing the thermocouple output during heating on 


Actually. the 


be immaterial if the te perature is reasomably 


cooling ot the sample should 


uniform throughout the specimen. but since 
most such investigations are done while the 
sample is heated by radiation or conduction. a 
large sample may result in fairly larg tempera 
ture differences. If fast heating rates and fast 
cooling rates are involved, one is usually forced 
to use small-sized samples The reaction heat 
is then correspondingly small — sometimes too 
small to be clearly indicated with the regular 
fused-junetion thermocouple placed alongside 
or attached to the sample 

However, with the open-circuit thermos ouple 
substituted for the usual fused-junction type 
phrase change reactions have been determined 
ina large number of materials and at tempera 
tures ranging trom —40 to 1O000™ ¢ 10 to 

and there is no reason avhyv. the 
temperature range Cannot be extended Sample 
size has varied from ‘-in. cubes to 4% di 


ameter rods 2 in. long and 1/16-in. disks up to 


Generally the 
to thi 


in. tn 


thermocouple Wis with 
ao of distances on the surtace 
tween thy two SO there \A 

termon of miter-wore Spacing “il Were 


Spot We cl to thre trtiace of thre 


kon COMIPArison fused 
thie rinacouprle was offen mserted into a hole im 
the sample 

During some tests. | iwrates upto ¢ 
per Were however. most 
of the tests were made at heating rates of about 
¢ is” per in order to standardize 
thi technique Cooling rate have not been 
critically determined. but the 
tensite transformation has been tdicated 
Other work by tl 


tas utilizes 


sturclic at heating rates to 


ind cooling rates to 420° ¢ wou” | por mam 


iithor to determine the 


used byw the 


pomts of certain fusible alloy 


li temperature in Which thi toc 


has been used so far is about 3000 ¢ 


thee se’ tests thre Were 


held parallel loin apart 


uid Wee itt 


serted from mito thy that 


direct plivsical contact was made between wire 


and alloy 


and 
some solid) state reactions were recorded 
usually with exavveration of thi break 
With the deep r submersions the crucibles wer 
small lis 


not under uniform te miperatire and 


CPE Were noticed Hloweves 


actions were recorded which occurred in the 
lower half) of the melt due to monotectic 
reactions and double eparation. [tis not 
Clear vet if they wer picked up by the wire 
in the lowes liquid or solid) or if the heat efbect 
was conducted through the 
to the 


couple the latter is 


tipper licquid 


solid surface contacts of the thermne 
probably correct, but even 
then one merely needs to insulate the wires 
from the 


circuit wires in such a wav as 


surface contact and place the open 
fo Con 
duction losses 

Other Possibilities— It seem: possible to ex 
tend this tec Danvicqune to the measurement of tem 
perature and high speed temperature chanue 
of materials and machines. Uhe operating sur 
face temps ratures of parts could be measured 
rather easily without disturbing the continuity 
or contour of the section. and since the method 
determines the actual temperature without re 


quiring heat transfer by conduction to a second 


accurate 
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body. results should be more 


J 


*Report of a Lecture by John W 
Standards Department 


Phrilact 
Practical \pplic ations 


( hapter S series on 


of Statisties in Production 


Laboratory and 
must necessarily be limited by virtue of a 
desire to speak from: personal knowledge — to 
data from Aluminum Co. of America’s opera 
tions. It will be slanted toward the application 
of statistics to production of abvmninium stock 
for sale to intelligent purchasers. Tt will bear 
Stating at the very outset that uniform: quality 
high enough to meet the requirements of use 
at the lowest possible cost. is the objective oft 
such a control program 

No one should conclude that statistics are a 
Statistical analy 


sis is a very valuable tool in the 


substitute for quality control 
hands of a 
competent quality control man. just as a slide 
Neither statistics 
nor a slide rale. however, is a substitute for 
thinking. and 
technical skill in the control of quality of prod 


role is useful to an engines 


integrity, sound metallurgical 


ucts in the metallurgical industry 
(Quality of the final product Say 
clisk 


an alumi 
starts clear back with the raw mate 
rials, such as the bauxite ore. Control through 
the ore refining and smelting steps centers on 
composition as determined by chemical analy 
sis. Aleoa’s operations include fabrication of 
various useful forms, ranging from castings to 
wire, forgings to paint 

Obviously the control of quality of these 
items involves not only composition but also 


mechanical climensions 


properties internal 
Hood, Head Quality 
Metallurgical Division, Aluminum 
America, Pittsburgh. Given before the Philadelphia 

American Society for Metals, Mareh 25, 1952 
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Ten Practical Uses 
Statistical Qualit 
Metallurgical 


Control 


surbace quality and Various parti 
characteristics required by specific uses 
General Organization — Quality control by 
gins When the salesman vets the order or ar 
ranges fora price estimate He must record a 


compl te what the customer 


description of 
wants and applicable specifications (if any 

Keach customer and Government specification 
is subnoitted to the specification department of 
the metallurgical division. Pittsburgh. for care 
ful scrutiny. Its responsibility is to approve all 
specifications or to note exceptions to am 
requirements with which Alcoa products do not 
comply Phe sales and manufacturing 
ire notified of any exceptions 

\ “Quality Requirement Record”. as repro 
duced in Fig. 1. mav be used where a dese rip 
tion of the customer's operations ancl use 
requirements will result) a clearer undes 
standing of the quality required for sheet prod 
nets. Betore filling spe ial orders the manufac 
turing plant also makes a Spe ial Practice 
Record’, which is sent to the quality standards 
department of the metallurgical division. Pitts 
burgh. This department scrutinizes the Quality 
Requirement and Spec ial Practice Records as to 
all technical matters and distributes approved 
copies to all responsible personnel in the Alcoa 
plants that mav be called upon to ratnibactiure 
the items in question 

Standard manufacturing practices, covering 
the details of all processes, are recorded by the 
Works’) metallurgical departments. These re« 
ords are coordinated for all plants the 
Pittsburgh. It the 


responsibility of the metallurgical ce partrinre rit 


metallurgical division 


for each manufacturing division to 


é 
4 
Co, of 
Chapter 
MEAL 


uniformity in practices between the plants Practice in the Aluminum Industry 


manufacturing identical products. within the 


limitations in nt available at « ich plant temperature 


and time of solution deat 


Control limits In Composition mechanical prop treatment speed of quench. intermediate heat 


erties and other characteristics are maintained Ing operations, amount of cold work, and gran 


by the metallurgical division, Pittsburgh. and structure. This is a rather formidable list. but 


are used as a guide tor qualit v control by thie hig. 2 shows the net result of 
Varlous plants 


control of the 


many Variables in manufacturing a 
Let us. in the interest of brevity. confine ou class of sheet. The solid curve shows the di 


tttention to the use of statistics in the control tribution of the ipproximately 100000 


of quality in such manufactured objects. Each mechanical property test results of the produ t 


manutacturing works has. in its organization as manufactured at several Alcoa plants 


it least one man trained in the application ot 1936 to 1940 Phe small circles show the dis 


Statistics to quality control and the use. of tribution of some 20.000 tests 


representing the 
statistics in each plant is coordinated by a product as supplie din 1940 and Althone 
member of the metallurgical 


division. Pittsburgh. | 
ence has shown, however, that 
statistical quality control can 


not be applied universally 


bon example the brightness QUALITY REQ! 


of aluminum sheet is Sheet 
tant to some customers and Date Issued 

is evaluated) primarily trom Alcoa Product 
thre standpoint Of appearance 
rather than by a measurable 
standard. Therefore. statistics Order No Date Order 
ire not applicable 


Presented herewith are ten 
categories in which statistical 


control lias practi il uses 


End product will retain original 
PEN PRACTICAL USES 


Chief Use: Structural 


I. Quality Assurance — Thi 
‘ Customer will perform following operations 
preceding highly informative 
Cuttin Workin 
papers in this series by Dr ng 
mou Professor Blank Bend 
Youde ul Bu Machine Brake Forr 
have given an idea of the Rout Press Form 
Saw Draw 
Shear Forge 
ject Phes stressed the Slit ratch Brush 
fact that successive objects ini ; Finish only One Side 


mathematical basis of the sub 


TASS production actually do 
vary; also that the measure Important quality factors for p 


ments themselves have inher Measurable Metallurgic 


ent) variations Information Diameter Deep Drawing 

Length { Freedom from Ears 

Workability sedom fron il Stains 
on the units for measuring Straightness 

Thickness 

this variation and means Width 


has been given in these papers 


Surface 

whereby one can estimate 
whether the variation is “nor 
mal” or “out of control Remarks: 
Important manufacturing 
variables an aluminium 
produc t for ¢ sample t 
strong aluminum tllov sheet 


Drawing Attached temar Opposite Side 
are composition ot the 
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hi hey escntatine Ree Prepared 
boy Salesman a an Aid to Vanufacturine Work 
nderstandin of Quality Regui ements of Sheet 
‘ 
RECORI 
Entry 
USE INFORMATION 
Thickness Length } Finish J 
Width Diameter 
tility 
roduct as supplied 
al Visible 
- 


‘NE 
a 


Composition Control 25 
every piece of sheet was not Curves Represent Production 
tested. it is obvious that the 20 I936 to 1940 
process variables were 
trolled within essentially — the Circles Represent 
same ranges during the two Production 1940 to 
periods As a result. the prod 194/ } 
net can be used with confidence 3/0 4 
This represents, then, an ex 
ample of one of the valuable re 
uses of the tool known as statis a 5 
tical quality control — namely 
assurance that the product has O 
certain desirable characteristics 5% 60 65 70 353 40 45 50 5 
Il. Operator interest is a sev Tensile Strength,/OOO Psi Yield Strength, Ps 
ond valuable use of this tool 
id iv 2 mies Shou thre re ney Distribution of Sonu 
Phe need for controlling alloy 10.000 Inspr ction Tests ona Spe cific Class of Aluminum 
( Omposition within pres¢ ribed Vloy Sheet Made in 1936 to 1940. Circles re present 
limits has been mentioned. This similar results for the next two years; their location 
involves not only the use of alloy lose to the lines is assurance that all Process wane 
ables remained within the formerly « stablished ranges 
and pig charges of known com 
position and in the right quan 
tities, but also the proper mixing and blending melt. These analyses are of major importance 
of the materials in the molten state. For this since the ingot or ingots cast at the time are 
important task dependence 1S placed upon the held in bond, so to speak until the chemistrs 
furnace operator, and the quality of his per is approved as being within the required speci 
formance is checked by chemical analyses of fication limits. No analysis of slabs or finished 
samples taken at regular intervals from the sheet on shapes is made during tabrication 
Hf the analvsis of anv sam 
6./ ple goes out of control limits 
“Upper Contro/ Limit action is taken to determine 
5.9 + 4 ©) oO 
F 2 0 00 Ap has been demonstrated that 
SH Yo tor, results in more accurate 
Q 4 performance By seeing the 
5 5 |W | | Go 4 | 
‘ t re results of his work. he not 
iLower Confro/ Limit only is Given a sense ot pride 
5 3 i keeping the composition 
Averages Before Charting Averages After Charting within the limits. but also is 
i oO ; able to see when a minor let 
rU/pper Contro/ Limit 
for Range up tis eltorts causes a 
slight deviation, even though 
O it still mav be within limits 
In other words, everyone 
0.6 } OOO. ' likes to see the results of his 
C 
O a interest in doing it right if he 
>“ oo ( ontrol as at Right hi n 
A P| Test Results Are Posted at 
O the Furnace so rator Can 
Franges Before Chart Ng Ranges After Chart Ng Watch His Own Performance 
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i part of the team. Statistical control 


charts help accomplish this inportant result 


bigure ) represents an actual case note the 
closer control limits ipplicable atter charting 

I. Basis for Decisions — There is the story 
about the ippl grower who hired a man to 
count apples for him \fter the counter had 
been at the job and vers Happ doing it tor 
some time. the boss asked him to start sep 
arating the good ones from the bad ones. After 


a Short time at this job. the formerly happy 


apple counter became very unhappy and his 
health to fail His 


from the mental strain of having to make 


began stemmed 


troubles 


those tough decisions! 
It is a fact that most people do not CTO 
While baseball fans like to 


razz the umpire, very few want to swap places 


making decisions 
with him. This introduces a third valuable use 
of the tool, statistical quality control — namely 
that of providing definite rules on which to 
base dec 

Alcoa manufactures great quantities of “ci 
disks blanked 
They are used for making cooking 
lids, and so on. Until about five 
each one of these circles was in 


spected individually and there literally 


which actually 
sheet stock 


utensils 


cles are from 


Cans 
vears avo 
were 


millions of them. It LOO% 


Was calle d 


TS 
thon It is known, now. as it was suspected 
then. that 100% inspection is impossible be 


cause of the monotony of the task 
factor 


the fatigue 
and the fallibility of human mature 

To solve this proble al sampling plan Wils 
selected trom the so-called Dodge and Romig 
thre 


Inspection ot parts for telephone apparatus 


tables worked out by mathematicians for 
Phe specified number of circles is selected at 
random trom each manutacturing lot 
by the tables 


sample is carefully Inspected 


als pre 
disk in this 
It the quality 


of the sample meets the pred termined stand 


ribe d 


and h 


ard, the lot is passed without further inspection 


It the sample fails. the lot is set aside for 
detailed Inspection of each piece While the 
need tor decision remains. the number of 


decisions required has been reduced by a tre 
ndous 

Damage from excessive handling of the prod 
the 


Inspector has more Opportunity to call on his 


trict been 


minimized. Furthermore 


superior for help in the doubttul cases. Figure 


shows this inspection operation. insures 
that the average outgoing quality level is as 


required obviously. it does not prevent the 


occasional shipment of detective but 


pr 


neither did 


tion 


Inspecting Blanked Disks 


IV. Incentive to earn low inspection Cost ts 


ilse ited by thre ibove 


low Inspection costs 


( rat 


me can ear 


Without risking ans 
thre 


reduction ith tha of 
thie 


IAS PC thom 


daily record of 


product shipped \ 
ot lots 


detailing 


is prepared Phi cost of this inspec 
than for those lot 


which are passed on the basis of t sample only 


tion is. of Corse vreater 


It the mumber of lots requiring detailing goes 
those 


charge brave 
the cause burthermore 
to high 


the Inspector had for breaktast 


hl 


the 


up 
tive to correct 
is less tendenes scrap on what 

Inspection has enabled the rating manage 
ment to carn low Inspection costs by heeping 
the quality up 

V. Establishment of Customer's Standards 
The 
the 


aluminum industry. as is trae of others in 


metallurgical field. has 


a great many 
tomers which manufacture a wide variety of 
products for different uses. There is consid 


erable difference in the quality standards re 
quired for aircraft: sheet as compared with 
roofing sheet. architectural spandrels us com 
pared with engine pistons. railroad car str 
tural extrusions as compared with kitchen trim 
and beer barrels as compared with toothpaste 
tubes. Tlowever, each use has definite quality 
standards 
Take fon 
tubes used tor kaging toothipast cosmetics 
and all sorts of thickened fluid 
a control chart set ip to record wall thickness 
It would 
bea hope less task to Inspect tube for wall 


example 


ollapsible 
5 shows 


to the re quirements of a certain ise 


thickness. Hlowever, by agreement with the 
customer, this dimension is controlled within 

*In the discussion, after this lecture had been presente: 
in Philadelphia Mr. Hood was asked whether there wer 
Stance when in pectior bye i! 
Hi reply Wil 

requirement of the next operation or of the fina 
service determine the t per required Where 
i statistical unpling plant applic the desired quality lew 
is assured mathematical There is evidence that there i 
i greater chance for defectives bei cepted particular! 
in borderline case vith LOOT in pection than with a " 
pling plan However, some ver ritieal items should ha 
200. 300. and even 4005 in pection, OF course thi up 
usually to finished iten Whose failure in service cle 
involve Crave risk 

items ina lot hich have bee repooted miu 
plan are inspected. This LOO% inspection is in the mature 
of a salvaue operator ki that uch ai l 
contains a har proportion of a ept thle maternal and ity 
ustially economical te eparate the the rathes 
than to manufacture an entirel loot 
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More Uniform Collapsible Tubes 


specified limits and the chart records are ac 
cepted as prool that thre product meets spe ifi 


cations. “This parti ular chart also portrays the 


results of certain improvements lieved as 


the result of statistical quality control 
jnformation is being sent to 
of America from customers with increasing tre 
queney, indicating that they are rating the qual 
ity of material received by an acceptance san 


pling plan. Tustances are manufacturers of zip 


pers of aluminum alloy wire, where (as every 
kine Ws | i¢ k of ACCUPACYS 
means Vou re hep lessiv stuck! Another is thie 
manufacture of aluminum alloy rivets for coun 
tersunk holes. where flush leads are important 
\ head too high must be ground down; a head 
too low means a loose rivet. Control charts are 
invaluable to determine the accuracy of t 
heading machines; Inspection of thi 
lions of produc ts would be hopeless 

VI. Government inspection of materi il to be 


used by the armed services has utilized stati 


hig. 4 Inspection ofa Sample of Altaminium Disk 
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Average vv 


Vil. Tolerances tor 
Methods — Vo 


function of statistical quality control 


Machines and 


exphun this seventh 


© 


vy 


we will revert to the probe mot 


taming the composition of 


allovs within the re quire 


first ste thre olutic nool thris prob 


— 


i. 


based on 


lem is to establish the 


/ ction of Sample of ( ollapsibl 
Tube for Wall Thickness I In. From Bot 
Right half of chart records more uni 


condition 


fom 


form an improvement in thi 


maniutacturin Process heen made 


tics toa Army Service 
Forces, Office of the ¢ hief of Ordnance issued 


the first “Government Standard Inspection Pro 


growime extent sinee the 


cedures Based on Statistical Quality Control 
1O44 

relatively known as 
dated Sept 11, 1950, has been 
bible 


pling and will 


thre Veal 
specification 
ISSTICOL GS at 


to guide Inspection bv sam 


undoubted], plas an mcreas 
int role in VOveTning the rules of 
Inspection of Government purchases.* It per 
mits a inety of choices of standards ce nal 
Ing pot the final use of the part on material 
tion 


inh que By means of tables and operating 


risk iti 
use of any given plan can be 
valuable 


characteristic curves. the degree ot 


volved thre 
predicted this is tor both the vendor 


and purchiser feature of the 


tables is 
that thes the frequency of Inspection 
to hye long Aas 


reduced as thre quality 


thove a certain level. but require more frequent 
‘| hie 


pti 


Inspection when the 


tables 
bility 


quality drops 


ilso PCCOUTIIZE al difference 


between and defects in a 


particular product 

hie principle involved here is that the Go 
ernment is tact Inspecting thanufacturme 
reflected in the 


its product If 


proce SS ts 
quality. of 
there is mathematical assur 


ince that the process 


control there is no reason 


to spend unnecessary eflort 


and expense in inspecting 
the product. This approach 
iS emploved by the Armed 
Services one of the few 
good news to. the 
taxpaver. As a imatter of fact 
this is the heart of 


ing by statisti 


items of 


mspect 


il methods 


the relation of the characteristics ce 
Which the 
Weighing 
lo 


melting them down under 


sired to. the mcouracy of 


Process Ts ole out the 
component at laborators 
scales incl 


carefully controlled conditions 


closer control of the composition than operat 


sized laboratory furnace will re 


ne oom a procdiuetion basis in a 25-ton open 
ilded 
from time to time and trom which part of the 
Neverthe 
controlled as 


is pl weticable in production 


hearth furnace to which the charges are 


metal is tapped between charges 


less composition bye 
( lose ly 


termined mathematioalh 


close is ticable Phis can be ce 
Operating thre fi 
hace under « ireful supers ision wel taking 


of thre 


ana thy 


anal 
tablished 
with thre ‘ 


ples at trequent interval By an 


data, control limits are. « 


process can be continued control 


is the ouicl 


dimensional tolerances fo 


linnits 
methods care cmploved to establish 
thickness of 
traightuess of extrusion 


ot pl ifs 


and 


cole 
dimensions in casting 


head 


eter of wire of countersunk rivet 


and inclefinitels 


soon where the vari 
thles are subject fo measurenvent 

VILL. Control of Laboratory Methods wh 
Aleoa Works is equipped with an analvtical 
laboratory which makes all the 


ach 


rit 


routine analyses 
laboratory uses 


Periodioall 
for thre 


ipproved method ancl 
ome neutral 


Work 
elect it 


secretar visits the 
labon 


metal 


! widom 


which has analyzed 
sample is turned over to 


Chemist at) Alu 


! 


irch 
inch | 
tori nn New Kensington 
for hus analysi 


uit indepencdernth 


two re 


il po 
) zed in the om 
tion MIL-O-592 
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ible by or the amount 
ie then compared Based of work of which a man is 
on a Great many such com ‘ ipable just as easilv as it 
parison standard devia 


is to the charac 


tions have been worked out teristics of a Process hv 
Which are used as a guide thermore. it has been der 
to determine the accuracy onstrated ited], 
of the method thie pel men take more interes 


formance of the tdividual their work if thes 


laboratoric and the evalua ults of as ports ved by 


fiom of new methods and control charts. Ttas true that 


technique when the facts are presented 


IX. Technical 


on to mathematical basi 
ments — valuable plant 


metallurgical work has been ae them than when he is mere 
done without the of ly told) about 

Since graduation in 1921) trom old abou 
Sinivercits John \\ eral terms bv his toreman 
Hlowever many observa has 


them in gen 
modern statistical methods 


with Aluminum Co. of Furthermore thre foreman 


tions and conclusions have America, and until 1944 did metal has more confidence in talk 


been influenced by precon lurgical work if Since 
that cate has beet 
standards Customer 

work Commech with ill fo on paper 


ane magnesium alloy \t 


ing to his men if his story 
ceived notions of what. the 


results should be. Statistical 
analysis not only minimizes 


the chances for crromeous present he is head of the quality PRACTICAL Us 
conclusions but also en standards department of the metal 

lurgical division in Pittsburedh 
ables the experimenter to in we may list 


plan experiments with a rather Imposing series of 


lS 


the minimum nomber of samples necessary to practical uses of statistical quality control 


in Aluminum Co. of 


permit to draw valid COM lusions ‘| prove rience 
been Wwe expounded by Protessor Bun ith his (ope rations Some of 


them mas ap 


article in Metal Progress tor October 1953, and pear a little bizarre. At anv rate. they are tar 


therefore needs no further elaboration here froma the assemblage of dots on coordinate 


X. Labor Relations — The tenth and final ex paper which rugged individualists of the old 


ample of the use of statistical quality control school have called “doodles” o1 “flyspecks 


deals with the suggested use of this method in Given a triendly managerial atmosphere, many 
the field of labor relations. Applications to if not all of them. can be achieved in anv metal 


machines and methods have been discussed lurgical plant engaged in mass production 


Statistical cquality control is also applicable to I. Quality Assurance 


men. Without mathematical analysis it is pos Operator Interest 


sible to draw erroneous conclusions as to the ii. Basis for Decisions 


*Some queries at this point during presentation of the IV. Incentive to Earn Low Inspection Costs 
paper in Philadelphia brought out the fact that spectro \ Customes Quality Standards 
graphic analysis is in widespread use in’ Aleoa’s control 
laboratories. Standard methods and standard samples have 
heen formulated by the company’s central research labora 
tories in New Kensington Wark along this line started about VIL. Establishing Tolerance Machines and 
10 vears ago and is still under way. Mr. Hood observed that Methods 
the use of a standard sample tor spectrographic or quanto VIEL. Control of Laboratory Methods 
inetric analysis does not eliminate possibilities of errors from IX. 
many sources, such as the preparation of the samples either X 
in casting or machining), in the sparking of the samples on 
adjustment of the equipment. Accuracy of routine laboratory No one industry has a corner on these prob 
analvses by wet methods as well is checked by the Aluminum lems of human relations and costs. and_ it. is 
Research Laboratories. Those interested in’ this phase of 
metallurgical control should consult two articles by H. \ 
Churchill and J. Ro Churchill on “Evaluation. of Spectro ‘ te 
graphic Analytical Data” which appeared in Industrial and activities, in such a manner that they will be 
Engineering Chemistry, Dec. 15, 1945, and Jan. 15, 1946 interesting and useful Se 


Compliance with Government 
tion Standards 


Planning Technical Experiments 


Aid in Labor Relations 


hoped that the examples cited from Alcoa’s ex 


perience can be translated to those other 
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Superalloys by Alchemy 


underlying unity of matter which is not alto 
vether distinct from our own atomic theory. At 
least, the belief that we can see it mas GIVE US 
enough moral courage to continue our search 
The alchemist was mot simple enough to be 
lieve that tin, as tin, was capable of being 
turned into gold by the mere addition or sub 
traction of anything. The tin had first to be 
utterly destroved, and reduced to its basic form 
The entire process was a kind of destruction 
and resurrection. similar to that which occurs in 
the growing of any other crop. Corn produces 
seed and clic away the seed cle stroved 
burial, produces more corm, but only if it is 
planted at the right season and with a certain 
decent ritual, [tis no use putting a lot of seed 
into a barrel in October and expecting to find 
a cellar-full of corn at Christmas. Hence arose 
a lot of what we now regard as mumbo jumbe 
in the alchemic art. [Hit is reasonable to expect 
that seed planted in autumn will rot. and seed 
Planted in spring will grow, it is also reasonabl 
to expect that the successtul flourishing of gold 
eed may only take place at certain phases ot 
the moon, with the assistance of the drawing 
of pentagons the wearing of suitable robes. and 
the banging of gongs 
Some metallurgist may be rash enough to 
interrupt me at this point to ask if Pam serioush 
suggesting that he should melt up alot of nickel 
chromium, tungsten and vanadium ina port and 
slit the throat of a vearling weasel over it by 
the light of the full moon, uttering at the sare 
time certain caretully Chosen passages trom, say 
the 1951 & Transactions in a high monotone 
Iask him in return Has he ever tried it? 
After this crushing retort. let us proceed with 
our inquiry, We encounter, as we look furthe 
into the works of the alchemists.two serious diffi 
culties. One is that it is extremely difficult to 
understand, at anv given moment. what the al 
chemist is talking about. Elis writings resembk 
the official statements about the atomic bomb 
tests in Nevada in that he is not trving to impart 
information: he is trving to conceal it, Le has to 
lure the reader on by promising to disclose the 
secrets of the universe. but the revelation is. to 
sav the least of it, cloudy. The alchemist: was 
impelled, like all scientists, to publish the results 
of his work; but if he thought he was getting 
near to discovering the secret of the Philoso 
phers Stone, he did not want a thousand Toms 
Dicks and Paracelsuse s to read his ree Ipes anc 
get there first. ruining the market with a flood ot 
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che ap On the othe: hand if hie thought hie 


was a long way off and getting no nearer, he did 
not want to give his failure away. In either case 
what he did was to wrap his ideas in a lot of the 
most unutterable clotted nonsense that can be 
found in any section of the world’s literature 
The other difficulty is that when the alchem 
ist talks about tin he is quite often not talking 
about what the world commonly regards as tin 
He is talking about Sophic Tin, a kind of pure 
tin-minded tin, the abstract ideal toward which 
all tin is aiming although it never reaches it 
This confusion led a lot of alchemists astray 
It was common knowledge in those davs that 
all metals were composed of sulphua and mer 
cury in proportions. The metallurgist 


Inay protest that | said prer iously that all metals 


big. 1 The Tree of Metals” With Sol 
Luna, Venus, Mars. Jove and Saturn 


a 


the Roots, Mereurius as the Trunk. and 
Opposite Pairs of Leaves A through M 
Culminating ina Pop Cluster Marked X.Y 
7. &. (Courtesy of Oster Medical Library 


& 
\ 
no) & 
VEN 


were earth informed by fire So | did air 


Statements are quite consistent. The earthy o1 
mineral part of the metal is svmbolized by mer 
curv. and the fierv or combustible spirit) of 
metals is represented by sulphur 

ordinary garden alchemists 
the hard-working bellows-blowing fellows who 
were universally referred to in the Middle Ages 
with friendly sarcasm, as ‘pute rs’. wasted a lot 
of time trving to svnthesize gold from common 
mercury and sulphur. They used to boil up 
these materials together in a crucible (or Philo 
sopher s Ege). or distill them trom an alembic 
and condense the vapors. weaving pentagrams 
It did no good \ll 
If thes 


hac acquired financial backers they often put 


over them and what not 


they ever got was a deplorabk stink 


some real gold in, and they knew enough about 
cupelling to get it back; but they never got out 
any more than they put in 


Phe real alchemist knew better. He 


The Search for Engineers Gold 


knew that his starting tor the svnthesis 
the Great Work. as it was called 
Often he spent the 


must be mer 
curv and sophie sulphur 
whole of his davs toiling to obtain these mate 
rials without ever starting on the real Great 
Work at all. The wisest alchemists of all were 
more fundamental still they never so much a 
tone hed at llows from one ph ise ot the 
to the next. but spent thei lives poring over old 
manuscripts. trving to find out how the trick had 
been worked by the ancient hgyvptians who 
notoriously knew all about it. Unfortunately. the 
heey ptians had wrapped up thei knowledge in 
about Set and 
Nephthvs, Sol and Lana, or the marriage of 
the Faire Whyte Woman to the Ruddy Mian 
Besides the controlled growth of goldseed) anc the 


sviithe sis trom the udomorplhis ot sulphur incl 


the usual alchemic verbiage 


mercury. these wise old alchemists opened up other 


wennes Which might we be « \plor cl 
Fig. 2- This Alchemical Recipe not Only Produced the latter-day metallurgist in his search for 
no Gold but Destroyed Half the Silver Put Into It the Engineers Gold. There ts. tor ey unph 
ideo non tantum est falsissimus sed etiam ra thre conception of 
pacissanit Courtesy of Harvard College Library The alchemists. analvzing the essential 


bone 4 a’ be surmounted, there i 
4 iP yr 


hn’ few metallurgist 


differences between gold and the comunon 
metals. observed that most of the latter were 
combustible 
and incombustible 


vray and, so to speak while 
vold Wis Ve llow 
ellowness. as thes 
net of the incombustibilitv. or the 


bustibility might be 


saw it, might be a prod 
i product of the vel 


lowne SS It Vou could only 


lead washing oda fon that tatters to 
OA pep ted thre precise color of gold. it might well tum 


out actually to be gold! 

Phere is a lot of work to be done still on 
this tinvenie busine We are faced at ones 
vith the difficulty that we do not know pre 
cisely what may be the tinge of the en 


ideal creep fatigue resistant 


materiak but such difficulties exist only to 
no other way of 
finding out. there is bound to be. sone 
where, an ancient) Egyptian or 
German manuscript which will 

| dave aid enough to a 
with the idea of tappin 
the wisdom of the alchemists of the past 
Phere is only one thing that makes me me 
that the enginecs 


ous. and that i 


cotton onto the busine 


md dechiure that 
the ituure maternal thes require 


in addition to passe ing all its other uni 


must also be 


sophie 
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Contrary to the « 
cientists who had worked 
the Atomic Energy Org 
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Wartinne project 
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the fact that 
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post tundamentally, there 
Civil 


sclentinng establishment 
favnation 

Very tew details about the Atomic Energy Estab 
lishments have been given to the public other than 
to list their function 

Harwell, Berk 
and energy 
clentiby 

Amer Bucks., a subsidiary of Harwell con 
cerned with chemical preparation of natural radio 
Active 


een 


run 


lor research into nuclear physi 


provision of baste 
data 


ham 


substances and radioactive Isotopes 
for the ign and 
plants for producing fissile material 

Springhelds for the 
Uranium trom ore concentrates 

Windscale 
nium in atomic piles 
Capenhurst, Che 
diffusion 
Aldermaston, Berks 
Weapons 


Risley, Lanes dle operation of 


Lan preparation of pure 


Cumb tor the production ot pluto 


for the separation of 


by 
lor research work on atoms 
These establishments were offic ially stated to bn 
on development 


production for military and. civil purposes 


engaved atomic research and 


From 
1946 to the end of 1951 the cost has been roughly 
S280,000,000 

It 


we 
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Atomic Energy 1 
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It has been stated officially that 


on tt 


he 
an experi ental 
atomic power station will be built on a site adjacent 
to the Windscale plant. as part of a double 
yram designed to test the possibilities of natural 
uranium piles and of breeder reactors 
would like to 


pret onally 
t long-term program for Britain 
put in hand to add, by the end of a 
at least 10 to 

veneratimg capacity 


tt 


perio] 
t 


vear 
national installed) electric 
16.000 
The current rate 
of expansion of our ordinary generating capacity 


our 
of 
program would be quite feasible 


kw sucn 


Is quite considerable, and a large capital expendi 
ture in ; being put into the industry 
Phe cost per kilowatt of installed capacity in atomic 
power stations is likely to be high. but 
the expense of a program such as | have outlined 
should not be 
objective 
to 
modest 


Is any Cast 
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a long-range 
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excessive, It would give 
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energy 
to 
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Metallographic Structures 


Commercial Titanium 


By ROMAN OSADCHUK, WILLIAM P. KOSTER and JOHN F. KAHLES* 
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exist i two 
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bodys centered cubic 
vagonal close 


1625 ind h 
the 


head alpha below this te hy 
addition of alloy mide ¢ lements. the high te 


ibe { 


ature beta phrase can be partially or tely 
and the 
te ray ratures mav also be 
in alloy is heated to an 


and 


retained at room temperature phrase 


equilibria at elevated 


controlled It elevated 


then cooled in variou 


temperature WaVs 


the phrase transtormation which takes place 


produce 


cooling 
will differ 
te rature 


during 


thrat 


microstructures 


widely in appearance at room 


basic factor controlling microstructures 
of titanium the 
heat rolling tem 
Whether all alpha all-beta. or a mis 
ture of alpha and beta is present depends on 
thee Gen 


erally. such allovs contain alpha stabilizers, beta 


relationship at the 


solution treating, forging on 


pe rature 
content 


this temperature alloy 


stabilize rs ana both and ta 
\Iphia tabilizes 


tubilizes 
respectively 


Beta stabil 
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nin, Carbon ind nitroven 


ivers include element uch as 


Vanadium molybdenum mad 


It all alpha is present there is no transforma 
will 
consist of equiaxed vrais of oall-beta 
is things 
amounts of beta stabil 
ivers Will undergo no transformation and all of 
the beta will be 


at room te rature 


thon during cooling thee 


present everal 


\llovs containing 


pre entoa equiaxed 


those contaming moderate 
unounts of beta-stabilizing clements will grad 


substantial but not alwavs 
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plete transformation to alpha Ih 
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of metallurgical research of Meteut Re 
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unstable beta at room temperature yy a very 
rapid quench Structures range trom. grain 
boundary alpha and COaTSC lamellar alpha 
produced at slow cooling rates to fine. acicular 
alpha at very fast cooling rates. Allovs con 
taining little or no beta stabilizer usually will 
transtorm rapidly and completely to alpha 
structure on cooling 

Frequently these beta to-alpha reactions 
are of the nucleation type but a martensitic 
shear transformation can be produced 
some alloys. I alpha and beta are coexistent at 
the solution treating temperature, the alpha 


30 Heated 4 will be unatheeted and appeal attes cooling as 
at) 1800 Water (ue nehed Shou 


equiaxed grains. The beta will undergo trans 
equiaxed alpha grains stabilized at the sw 


formation in one of the ways just described 
face du toatmosplu re contamimation. LOO 


depending upon the cooling rate and alloy 
content. It is apparent from the foregoing that 
hig. 2 (Belou Vi-150 A. Meated 4 Wr. at 
Water Quenched. Shows needh 
like alpha grains stabilized at the surface 
duc to atmospheric contamination 100 Although the res some Vartation SS 


PAN complex structures mav be expected in 


these allov systems 


and strength accompanying the changes in 
nucrostructure venerally this change is not 


ery great. The behavior of titanium allovs in 


this regard has been disappoimting. However 


certain titanium alloys can be successtully 
nched and aged 
During forging and solution heat) treating 
considerable amounts of oxvgen and nitrogen 
mav be absorbed at the surface of the titanium 
alloys. The introduction of these alpha-stabiliz 
ing clements causes the formation of large 
grains of alpha at the surface. This alpha is 
equiaxed in RC-130 B while somewhat needh 
like in VTi-l50 AL the ex 
Fig. 3~RC-130 B. Pack Carbus Fie. 4—Ti-130 A. Same Treat ternal conditions being the 
ized in Charcoal 15 Hr. at 1800 ment as Fig. 3. Note the same each case 
Showing Carbides( Black) and much deeper carbide lay condition is illustrated in 
pha (White Particles 100 formed in this alloy 100 Fig. | and 2. This mani 
festation — oft atmosphere 
‘ ae absorption indicates a com 
SS. a paratively slight depth of 
i penetration. However, ob 
servation of low tempera 
ture transformations cat 
ried out isothermalls 
which happen to be very 
sensitive to oxygen and 
nitrogen concentrations. 
dicates a gas - sensitized 
laver up to 0.030 in. thick 
in MST 2.5Fe-2.5V fol 
lowing a soaking tor 60 
min. at ¢ 1650 
in an electric muffle fur 
nace. The difficulty of an 


alvzing titanium for oxvgen 
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has prevented turther work in’ this regard Microstructure of Titanium 
Pack carburizing of several titanium allows 
Wiis also carried out tor 15 hin ut 1S00 | Phi conditions alpha will ilternmate between red 


ase, easily visible with the unaided eve con and slate blue as the polarizing stave is rotated 


sisted of an outer hard but very brittle laver the beta will remain dark and unchaneed. In 


of carbide md oan laver of Uphia thre order to use polarized light successtully. the 


latter being caused by the pha stabilizing surface of the sample must be free of scratches 


eflect of carbon ind thie itrosphere uid disturbed metal tions 


shown in Fig. 3 and 4 are preferable Specimens which hav: 
been etched may be examined in this way 
PHASE IDENTIFICATION but the contrast obtained between alpha ind 
beta is not nearly as marked as in the unetched 


Phe iderntific ition of the several phases ap condition. Fine basketweave structures can be 


pearing m titanium alloys may, at first glance examined. necessarily at magnifications above 


scem highly difficult. In addition te equiaxed S00 While an indication as to. the 
alpha. beta. and beta decomposition products 
insoluble phiases Of titanium: such as carbick 
hvdride and telluride mav be present. There 
fore, a general knowledge of the alloy systems 
involved greatly simp lific s this probl 
identification \s in all) metallurgical work 
mformation regarding the alloy con 
tent of a material and the heat treatments te 
which it has been previously subjected is highh 
desirable 

\-rav analysis is particularly helptul in sub 
Stantiating the predictions and observations o 
metallogs structures, All alpha and all 
beta allovs can. of course. be identified. but 
their identity usually can be assumed from the 
chemical composition Where alpha and beta 
co-exist. X-ray analvsis can be he Iptul 
revealing the total amounts of each phrase Thi 
can be done most conveniently with a Ce ive 
counter spectrometer to record the N-rav dit 
fraction pattern. In many allovs this determina 
tion can also be made by direct Optre il Span 
tion of the structure. although optical methods 
generally indicate Jes beta than is ictualls 
present. This statement is made on the a Winp 
tion that X-ray analysis presents a more accurate 
evaluation of the existing structure than does 
opt tl observation 


Polarized Vight used on a polished but un 


etched specimen is Very ellective In reve iling 


alpha Hit is coarse and equiaxed. Under such 


hig Annealed As-Recewed 11-100 
Crain delineation ¢ equiaxed alpha is hbrouelt 


hy mean ight tehed 100 


Vi-150 A. Heated 4 Hr. at 
kl 


cau cd hy Thi 


Polarized lieht nnetched 100 


VST 3 Fe-5V Heated 1 

( nenched. ¢ arbids are 

heta outlined faintly 
licht. etched 
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Fig. S Pop RC-130 B Heated 1 at 
50° Water hed. Heat tinted to 
show equiaxed alpha (white) and acicular 
alpha or transformed beta (dark S00 


Fig. 9 (Center \s-Forged MST 2.5 
Fe-2.5 V. Heat tinted to show carbides 
black) and basketweave alpha, 1500 


Fig. 10 (Bottom Annealed Ti-75 A 
Heat tinted to outline CQUlane d alpha 
grains and give good contrast. 500 


*Such a solution is used to darken carbides in steel 


See “Metals Handbook’, L948 edition 397 
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present in such structures can be gained. it is 
believed that polarized light will not produce 
| 


totally reliable results Ty pic il structures tor 


whic polarized light was found helpful care 


shown in Fig. 5. 6. and 7 


HEAT TINTING FOR PHASE IDENTIFICATION 


Heat tinting has indicated some promise of 
being helptul in phase identification work 
Polished specimens before and after etching 
were lieated in air at until a light 
golden-pink filin ippeared surface to bye 
treated was cleaned with ether just prior to 
the tinting operation. so that uniform oxidation 
could take place. Carbides in material treated 
in this way first become bright blue and then 
darken with longer tinting times pha remain 
white for some time and then gradually darke 
though not nearly as fast as the carbides. Hence 
alpha and carbides can be easilh 
Pranstormed beta structures darken 
readily during heat tinting. Furthermore. it. i 
possible to secure grain contrast and much 
better grain boundary outline in an l-alphia 
allov by tinting than could be obtained by even 
the heaviest etching. The results of some. of 
these techniques ure Shown in Fig. S. 9. and 10 

Some distinction can be made between phi 
and beta with ordinary et hing Alpha will etch 
darker than beta in hwdrofluoric etehants pro 
viding the material is etehed rather heavily. It 
becomes difficult, however. to identify beta 
when present fine basketweave or acicuha 


structure of alpha 


ELECTROLYTIC. RTCHING 


electrolytic etching has proved satisfactory 
for the differentiation between certain phases 
present allovs. P. Ro Mallory and 
Co. suggests electrolytic etching with a 10! 
sodium evanide solution * swabbed on the Stl 
face of the speciinen which ss polarized anod 
ically. Time and voltage requirements Vary 
widely depending upon the material being 
etched. A properly treated specimen will appear 
violet or blue. The carbides will be bright 
vellow-orange alpha will be a lighter blue than 
beta, if both alpha and beta are present. In 
general, electrolytic etching is a suitable method 
for phase identification because of the con 
vetnent applic ation of staining and because the 
possibility of structural changes, as might occur 
in heat tinting, is climinated. Further work with 


this technique would seem warranted S$ 
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CORROSION 


Ni-Resist provides a ready solution 


because 


No other cast metal offers 
such a unique combination 
of useful engineering properties 


Use Ni-Resist® for a specific need or a combination of re 
quirements. 

Mechanically Similar to Gray Iron, and resembling aus 
tenitic stainless steel in many characteristics, Ni-Resist can 
solve these problems at moderate cost... 

Ni-Resist has good resistance to corrosive attacks of acids, 
alkalies and salts. In 5° sulfuric acid, for example, NI 
RESIST outlasts cast iron 100 to 1. 

Work-Hardening Characteristics combined with thorough 
graphite distribution make NI-RESIST ideal for metal-to 
metal wear service. 

Ni-Resist of normal hardness machines like 200 BHN gray 
iron and is readily weldable. 

Ni-Resist shows up to 10 times better scaling resistance, and 
up to 12 times better growth resistance than plain iron at 
temperatures up to 1500° F. 

Ni-Resist has high specific electrical resistance (140 micro 
ohms/ cm’). 

Thermol Expansion may be controlled from 60°% higher 


THE INTERNATIONAL NICKEL COMPANY, 


MACHINABILITY 


TOUGHNESS 


MAGNETIC 
PROPERTIES 


EROSION AND 
ABRASION 


4 


CONTROLLED 
EXPANSION 


HEAT 
RESISTANCE 


ELECTRICAL PROPERTIES 


than that of plain iron to a low approaching that of Invar. 
Several Types of Ni-Resist are available to meet a variety 
of industrial demands. 


At the present time, nickel is available for end uses in de- 
fense and defense supporting industries. The remainder of 
the supply is available for some civilian applications and 
governmental stockpiling. 


The International Nickel Company, Inc. 

Dept. 20, 67 Wall Street, New York 5, N. Y. MP11-53 
Please send me booklets entitled, “Engineering Properties 
and Applications of Ni-Resist,” and, “Buyers’ Guide for 
Ni-Resist Castings.” 


Name 
Company 
Address 


City 


67 WALL STREET 
NEW YORK 5, N.¥. 


INC. 
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Typical Microstructures of Commercial Titanium Alloys 


Micros courtesy of Roman Osadehuk, Research Fellow in Metallurgical Engineering, University 


of Cincinnati, and William P. Koster and John F. Kahles. 


Assistant Director of Metallurgical 


Research and Partner, Respectively, Meteut Research Associates, Hand polished except as noted. 
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Wide Control, Constant Torque 


with FISHER 
METALLOGRAPHIC POLISHER j 


The new heavy duty Fisher Variable-Speed Polisher is the last word 
in convenience and efficiency. By setting the dial to a selected point, 
the precise rpm required at the moment is instantly at the command 
of the operator .. . and full torque is provided at all speeds. 

All exposed parts of the Polisher are constructed of non-corrosive 
materials. The bowl and splash ring are made of aluminum for dura- 
be easily mounted to a laboratory wall. bility. The bowl is sloped towards a drain plug, readily accessible from 

the underside of the unit. The splash ring is removable and is shaped 
to direct the spray from the head down into the bow! 

The nickel-silver polishing head has a 9-inch diameter. A unique 
locking-clutch device connects the head directly to the driving shaft, 
facilitating removal and attachment. 

A stainless steel spring firmly holds polishing cloths of any thickness 
and a satin-finished nickel-plated brass cover protects the head and 
polishing cloth from dust when Polisher is not in use. 


Two Models and Mounting Table 
Available Immediately from Stock 


WRITE DEPT. EE FOR COMPLETE INFORMATION 


A selector dial (within easy reach of the 
operator) permits wide range of speeds 
without loss of torque. 


New Polishing Table accommodates a single 
Polisher or two Polishers side by side. 


PITTSBURGH (19) NEW YORK (14) ST. LOUIS (18) 
ISHER Ci ENTIFIC 717 Forbes St 635 Greenwich St. 2850 S. Jefferson Ave. 
WASHINGTON 


7722 Woodbury Dr. MONTREAL, P.Q TORONTO (8), P.O. 
Silver Spring, Md. 904 St. James 245 Carlaw Ave. 


America’s Largest Manufacturer-Distributor of Laboratory Appliances and Reagent Chemicals 
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Photomacrographic 
Equipment 
Model L 


cM 
Metallurgical 
Microscope 


Polaroid 
Land Camera 
Attachment 


ce, FOr YOUR specific needs 


Bausch & Lomb... world’s most complete line 


te ) For fast, dependably accurate results—to meet your most exact- 
Ph. Eyepiece Camera ing requirements in advanced research or production control— 

microscopes choose the exactly right metallurgical equipment from the only 


all-inclusive line sérving industry. Highest resolution for every 
magnification, plus a wide selection of resolving powers .. . for 
the clearer, sharper, better defined visual and photomicrographic 
images your work requires. 


WRITE or PHONE 
for expert advisory service 


Call on us for help in selecting the equipment and setting 
up the operating procedures that will most efhiciently 
solve your problems. No obligation, of course. Just write 
or phone Bausch & Lomb Optical Co.,643824 St. Paul St, 
Rochester 2, N. Y. Phone: LOcust 4000 BAUSCH c LOMB CENTENNIAL 


Research Metallograph 


Equipment 
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Fig. I Cell Housing the Hot” Metall 
rraphic Laboratory, as Viewed From 
\ — Electric manipulat 


B Cut-off machine 


( Vounting press 


D Lapping machine 
Specimen cleaner 
/ Polishing machine 
Vetallograpl 

HH Hardness testes 

/ Diamond dispense 
Etching device 

K Windows 
Steel door 


Highly 
Materials 


srupy of the effects of irradiation on All the metallographi equiprnent bs 
metals is an important phase of the work on housed in an area roughly 6\ 10 tt. The area 
nuclear reactors. When materials have been is enclosed by 3 ft. of heavy aggregate con 


exposed to neutron irradiation, the metallog crete on all sides. Two 32x3S-in. windows 
rapher is confronted with the problem of pre 6 in. thick, and a 6-in. thick steel door prov ice 
paring and examining highly radioactive sam 
ples Such work requires a remotely operated by M. J. FELDMAN 
hot’ metallographic laboratory, it must provide 

Solid State Division 
hielding fon protection of personnel as well as ; 2 
facilities to confine air Contamination and radio Oak Ridge National Laboratory 
wctive wastes Oak Ridge, Tenn. 


The remote inetallographit section of the 


solid state division began operation Novem *\aluable assistance has been rencdere | | 
ber 1952. The general techniques used in ot the neering department of Oak Rides 
| } rots tober i ‘ ‘ etall 
preparation lo not differ greatly from standard tional I tf. G th 
| ion, WH orked on the original desien of the 
laboratory procedures despite the com vlete los ! ' 
| | 
Ste i 1) rtike the olicl stat | 
oft individual control CNCTCISING thy kills ot nd Brice Kis 


ret Hlography 


NON EMBER 


A 
» 
} 
2 >. | 
| 
incering department vho designed the specimen cleaner 


means for servicing and viewing the operation, 


\ rectilinear electric manipulator provides the 


“hand” necessary for transferring from one step 


to another. An overhead view of the cell is 


shown in Fig. | 


The samples are sectioned for examination 


ou the remote cut-off wheel shown at Bin 


Fig. 1. 


This operation has three purposes: 


(a) The area of greatest interest is expose d fon 


examination, the amount of radioactive 


material to be handled is reduced to a mini 


mum; and (¢) the surface imparted to the 


sample by the wet cutting wheel does not re 


quire any belt or disk sanding to prepare it 


for the initial polishing operation. All operating 


parts of the machine are enclosed so as to con 


trol contamination and also facilitate re 


covery» processes Cutting speed is controllable 


a sump provides for water-cooled cutting, and 


variable vise pressures can handle a range of 


sample types. Samples larger than 15 in 


cannot be handled on the cut-off wheel and are 


sectioned an adjoining cell that houses a 


‘remote machine shop. 


When a metallographic sample has been cut 


it is transterred to the remote mounting press 


shown in Fig. 2 (C of Fig. 1), placed on the 


lower mounting cvlinder, and lowered into the 
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Remote Mounting Press 
A — Revolving funnel 

B — Standpipe for washers 

+ Transfer arm 


heating chamber. A predetermined amount of 
bakelite powder is added to the mounting 
chamber by the manipulator through the re 
volving funnel (A in Fig. 2). The preweighed 
bakelite powder controls the height of the 
mount to 0.750 in. Q.1 in. 


necessary for uniform sample height in sub- 


This tolerance is 
sequent operations. A 15/16-in. identification 
washer of soft steel is also permanently mounted 
on the upper face of the mount. The washers 
are stamped with an identifying number and 
stacked in the standpipe (B in Fig. 2). They 
are remotely attached to the magnetized tace 
of the upper piston by a transfer arm (C). Be 
cause of the restrictions 
placed on the diameter of the bakelite mounts 
(+0.001 they 2 


are cooled 25° C. 
pressure, 


critical dimension 


under 


Green bakelite powder was found to provide 
stable 
mounting powders available. 


the most dimensions of the various 

The mounted samples are then placed in 
a 12-in, “Crane Lapmaster” (D in Fig. 1) tor 
rough polishing. This commercial lapping ma 
chine required a minimum of physical alteration 
to render it usable in the cell. The samples are 
held in individual weights by a permanent 
magnet which attaches itself to the soft steel 
identifying disk. S00-mesh alumina is fed auto 
matically to the lapping plate by the machine 
Usual lapping time is 20 to 30 min. On samples 
that have been sectioned elsewhere and are 
therefore not as smooth as those produced on 
the cut-off wheel the lapping time may becom 
very long. For very rough samples that cannot 
be resurfaced on the cut-off wheel, the milling 
machine in the remote machine shop can be 
equipped to surface-grind mounted specimens 
\ magnetic chuck is used to hold the bakelite 
mount. (Here, as throughout the process. th 
soft steel identitving disk serves as a means fon 
gripping the mount magnetically. ) 

When the samples have been lapped suffici 
ently they are to th 


The ( lean ! 


transterred individually 
specimen cleaner (Eoin hig 1) 
is one of the most critical steps in the polishing 
procedure and is unique even in remote work 
While cleanliness of sample is alwavs stressed 
in a metallographic laboratory, no special pre 
cautions other than clean hands and a clean 


source of solvent are 


necessary. In 
handling the problem becomes 


remote 


much More 


by 
2 
. 
= 
— 
ig 
Pag 


complex, While the apparatus shown 
in Fig. 3 appears mechanically com 
plex it is really a compact collection of 
simple mechanisms. The loading clamps 

in Fig. 3 


the manipulator 


hold the sample while 
removes the mag- 
netic holder used in the lapping stage 
These clamps then move the sample 
past a rotating brush (B) and over to 
the rotating magnetic grip release 
and move back to their original posi- 
With the grip rotating at 200 


rpm.. two sprays of solvent (ID) cleanse 


thons 


the sides and surtace of the specimen 
Then a high-velocity jet (FE) of “Eng- 
Sol” solution traverses the sample face 
while the magnetic grip increases its 
rotational speed to 1SO00 rpm. On the 
return traverse of the high-velocity jet 
the solution flow is stopped and a jet 
of heated, filtered air dries the sample 
When the jet has returned to its original 


position, the unloading clamps (F 
move in, grip the sample and remove it \ 
for manipulation to the next stage. The B 


~ 


cleaning evele is so controlled from the 
panel that any of the three major steps 
can be stopped at will or repeated if necessary 
Each sample passes through the cleaning cycle 
four separate times during the complete prepa 
ation process 

\fter the lapping compound is cleaned off 
the sample enters the standard polishing stages 
Three standard Buehler low-speed polishing 
wheels (F in Fig. 1) have been modified for 
this purpose. The three polishing stages are 
distinguished by the particle size of the dia- 
mond polishing medium used. 
The first stage uses 6 to 12-mi- 
cron diamond on a cloth wheel. 
the second 1 to 6-micron on a 
lead lap and the third 0 to 1 
micron diamond Ona cloth. 

\ modified polishing wheel is 
shown in Fig. 4. The cover plate 


\ houses solvent tubes (B) 


hig. 4 — Polishing Wheel Modi- 
fied for Mechanical Manipulation 
\ — Cover plate 
B Solve nt tube 
( Windou 
D — Bearing for turret 


Specimen turret 

| Crear for specimen turret 
Specimen holders 

(, Sample 

Cap for specimen holder 


Fig. 3— Special Specimen Cleaning Equipment 
Loading clamps D — Cleaning sprays 
Circular brush High-velocity jet 
Rotating magnetic grip FF — Unloading clamps 


used in flushing the wheels, a window (C) and 
the bearing for the specimen turret (D), The 
turret (FE) is revolved in a direction counter to 
the rotation of the polishing wheel by means of 
a gear at 

Spe holders have al permanent 
magnet at their lower end to hold the sample 
CG). and are hollow so they can abe weighted 
with lead 


then Caps are so designed 


that a permanent arn placed on the cover plate 
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“Hot” Metallography at Oak Ridge 


will impart a quarter turn to the sample per 
revolution of the turret. The sample rests freely 
on the polishing cloth and is held square to the 
cloth by virtue of a clearance of 0.001 in. be 
tween the hole and the specimen holder as 
sembly. Lubricant suitable for diamond polish 
ing is added through a controllable drip-type 
lnbricator 

Diamond compound is added directly to the 
specimen face of the bakelite mount before 
it is inserted in the turret. The diamond dis 
penser shown in Fig. 5 and at Lin Fig. 1 has 
removable Caps | \) which swing back so the 
manipulator can hold the sample just above 
the dispensing tips. Air pressure forces a 
plunger in against the diamond paste and ex 
trudes a short stream of paste onto the speci 


men surface. Under usual circumstances one 


addition of diamond paste to a wheel is suffi 


cient to last for one or two days of operation 


Polishing times vary in the different stages 
according to the material being polished. The 
second stage is a lead lap used extensively to 
maintain a flat surface to the edges on corrosion 
specimens. It may be bypassed in processing 
samples where some rounding of the edge can 
be tolerated 

Whe i) the sample has been « leaned atter final 
polishing it is placed on the metallograph 
shown in Fig. 6 and 7. This is a standard 
Bausch & Lomb “GBILS” metallograph built 
into a lead wall. A 6-in. extender tube was 
placed between the ocular and the shutte: 
and the wall constructed around this tube. The 
inetallograph Is suspended On standard shor k 
absorbers ind enough clearance allowed be 
tween the wall and the metallograph and. its 
controls) to prevent vibrations from reaching 
the instrument. In addition to the fine focusing 
control, the coarse focusing and stage controls 
were brought out of the cell 
mechanically (A in Fig. 7). Fig 


ure 6 inside the cell shows a 


tungsten are source that has re 
cently been replaced by a 300 


watt zircon are source. In Fig. 7 


the ground glass viewing screen 
is Shown outside the cell. At the 
right of the metallograph is a 
window made up of four 2-in 
sheets of high-density glass. This 
window provides a convement 
Viewing port for manipulating 
samples to the Lapmaster and 
the metallograph 

If the sample appears to be 
properly polished is trans 
ferred trom the metallograph to 
the etching manipulator shown 
in Fig. S (J in Fig. 1). Simple 
vertical and horizontal motions 
are provided by the train \ 
The sample is picked up trom 
the positioning track (B) by a 


permanent magnet ( im 


mersed in etching solution (D 
washed in a fountain of water 
dipped in aleohol (F) and 


finally dried by a heated ain 


Stream (G) 
Etching is the stage of remot 
preparation that provides the 


vreatest difficulties. This is na 


PROGRESS 


PAC 


hig. 5 — Diamond Dispenser 
Removable caps shown at A 


ag 
i 
see 


tural since it is in etching procedure S 
that the metallographer must exercise 
considerable skill. Many standard 
etching procedures do not lend them 
selves to remote work. Often the time 


necessary to manipulate the sampk 
trom the etchant to the wash fountain 
is longer than the usual time of etch 
ing. In some instances the concentra 
tion of the etchant can be changed 


successfully, but many times a chang 


in concentration means an undesit 
able change in etching characteristics 

Staining also presents a rather com 
ple x problem Consistent production 
of stain-free specimens is difficult 
when the sample is generally not 
viewed from the time of its final polish 
until it has been etched and dried 


However, stains are not an insu 


mountable difficulty. In the first place 


they do not always mask the informa 
tion we are seeking, and if they do 
steps can be taken to overcome them 
Because of the long time consumed 
preparing metallographic samples 


by remote control and because there 
Fig. 6 Portion of Me tallograph Inside 


P 
is always available a large backlog the Cell Showing Tungsten Are Source 


of work to be done, the 
criterion for determining 
whether a sample IS ac 
ceptably prepared must be 
based on the information 
desired from that sample 
Our product is often com 
parable to that of a “cold 
metallographic laborators 
In all of our work process 
ing is repeated until the ex 
perimental questions can 
be answered. A tew 
scratches or slight stains 
that in no way detract trom 
the validity of the photo 
graphable intormation are 
often tolerated 

At the present time we 
are using a batch process 
a batch consists of the sam 
ples contained in four 
bakelite mounts Actual 
working time from cutting 
to photography is two 


| lo | ludin 
t l ( 
hi Out ide the ell re (.rour l 


of the tallograph and thre bine bocusin ( re bocusin 
decontamination and clean ind Stage Controls at A. The observer is protected by a wall of 


tp. is about week lead bricks di i ity thy 
| 


preparation transter time 
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Etching Manipulator 


Train device for mor 
mg specimen 
B — Positioning track 
( Permanent magnet 
D — Etching solution 
L Fountain of water 
Veohol bath 


G \ir stream 


Phe remote mechanical 
polishing equipment that 
has been developed will 
handle a wide range of 
materials. We have devel 
oped procedures for pre 
paring samples of mild and 
high-carbon — steel Types 
310, 316, and 347 stainless 
copper, 2S and 248-1 
aluminum, molybdenum 
tungsten, brass and In 
conel. Figures 9 and 10 
show some typical micro 
graphs which represent the 
capabilities of the system 
( Because of the “classified 
or secret nature of our work 
at Oak Ridge, very few of 

the photomicrographs we have taken with this 
equipment can be published. ) 


While the installation and satisfactory operation 
of more-or-less conventional mechanical polishing 
ejuipment was considered to be our first problem 


we have not passed up the obvious advantages in 


many situations of electrolytic polishing and etch 
ing. Equipment tor this purpose is being developed 
now that the original problem seems to be solved 
and will be in operation in the near future S 


Fig. 10 (Belou Specimen of Molybde 
num Having a Surface Layer of MoSi. 
Indicating That Little or no Rounding 
of Edges Occurs in’ This Equipment 


Fig. 9 — Specimens of Titanium (Top and Tungsten 
Bottom Photographed by Remote Control, 250 


METAL PROGRESS; PAGE 102 


- 
} 
4 
: lft” 
C. 
— 
A 
F 
Bf, Ne. 
> 
| 


Heat Treating 
H' TREATING FURNACES used in steel mills 


come big, and one of the giants among 
them will be the one Drever Co. will install in 
the Coatesville. Pa plant of Lukens Steel Co 
It will handk 
plates up to 2 in. thick, 130 in. wide and 20 tt 
long. Over-all length of the line will be about 
169 ft. being made up of a 50-ft. charge tabl 
202-ft. roller hearth furnace, 10-ft. transtes 
table, 42-ft. long 1000-ton quench press and a 


discharge table arranged to swing tor 


for treating stainless steel plate 


Crane pir k up of the plates 

Femperature range will be 950 to 1950-1 
Heat treating evcles will be variable from 10 
min. to 12 hr. to accommodate the wide variets 
of stainless and other steel analyses for which 
the equipment is intended. Rated capacity is 
13.250 tons per month for annealing of stain 
less steel. The furnace will be direct fired with 
combination natural gas or oi) luminous Hare 
burners Temperature control will be propos 
tioning and divided into 10 zones 20 ft. long 
All convever rolls. furnace doors and) swing 
mechanism for the discharge table will be con 
trolled from a single station located adjacent 


to the quene h press 
Finishing 


Corrosion resistant Coating which ts 
claimed to inpart the protective advan 
taves of stainless steel to Common terrous com 


Gerald 
Horvitz. technical director, New York esting 


positions has been invented by 


Laboratories, Ine 

‘| he prose Css employs phosphorus white hi 
when alloved with metallic constituents in fairly 
large percentages of the total composition 
greatly reduces the melting point and increases 
the fluidity of the alloy combination. Thus, the 
inclting point of nickel is brought from 2640 
to about 16000 F 


moderate temperatures with good alloying and 


owing application at 


bonding to the base metal 

Basic materials for this process are nickel 
oxide and various phosphorus compounds 
which are applied much like a paint to the sur 
face of the base metal to be treated. These 
materials are easily available and are of rela 
tively low cost 

Phe mechanism of producing the alloy is one 
of reduction under heat whereby metallic nickel 


and phosphorus are produced In this reduc 


Short Runs 


taken of the fact that am 


acid phosphate salts decompose moat 


thom, aclvantage as 


reducing atmosphere at elevated temperatures 
to form water Vapor free 


hie uc mg Vases along 


hvdrogen and nitrogen u 
with liberated hywdrogen produce a metallized 
form of nickel from: the oxides. Simultaneousls 
reacts with nickel oxide and mickel 
to form metallic nickel phosphide. Since rather 
small amounts of  phosphoris alloved with 
nickel greatly reduce the melting potut of the 
combinations, there results a wettable and flow 
able coating at the temperature of the opera 


thou Phe usual reducing temperature range 


Continued on nent page 


* Patent No. 2.655.651. issued April (, 1958 


Welding 


country altimimum 


()) of the 
foundrics is now using Heliare welding t 
correct miperfect castings The castin 
ome of which are for vital defense produ 
fron. pas rigid quality Spee ii 
foundry USCS a Spee ial line for this reclam 
fion nork / i dom an / / 
nal ft well 
the only prepar fron require 
althoueh pre heating is used if th 


areca to be welded 1 party lave 


ally yet produ ‘ \-ray ¢ 


rindin 


the’ necessary preparation. thi welding 
lone with a Weliare torch cial vod 
ast hy thre foundry / tery ue Id i \ raye 

od cmbly 
Photo courtesy Linde Aw Products Co 


before the castin alee ¢ 
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Joining 


1550 to 17007 


normalizing tor 


This is in the range of usual 
steels and therefore will not 
cause excessive grain growth 

Where vessels are too large to be treated 
by a regular furnace operation, an alternate 
method comprises spraying of the nickel-phos 
phorus alloy directly to the surface to be 
then taken of the flow 


ability and wetting properties of the alloy 


treated. Advantage is 
combination to produce proper bonding to the 
base metal. Induction heating or other suitable 
localized reduction heating methods can be 


used in the application 


He METHOD of squeezing together two pieces 

of metal to form a strong joint, a technique 
being used for a number of applications in Eng 
land where it originated, is now available in 
this country. In this process, called pressure o1 
cold welding, ductile metals are joined by fore 
ing together faving surfaces under a pressure 
great enough to cause considerable displace 
ment of metal. The bond (shown in Fig. 1 
resulting from the intermolecular flow of metal 
is reported to have a tensile strength greates 
than that of the parent wire 

\ hand tool, made by Utica Drop Forge & 
Tool Corp. for Koldweld Corp. (the licenses 
in this country for this process), is shown in 
Fig. 2. The wire ends are placed in the holes of 
the dies on top of the tool, brought into correct 
position by adjusting the knob on the right, and 


the handles are then squeezed to make the 


lig. 1—Wire Section Showing Pres 
sure Welded Area After Tensile Test 
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Fig. 2 
ing Wires by thie 


Hand Tool for Butt Weld 
Pressure Method 


Wi ld 


inv of wire, the Koldweld process, as it is called 


In addition to its use for the butt weld 


can be used to jon flat strips of nonterrous 


inetals. using another special tool 


Grinding 


Thousands of Dollars in Diamonds Are Saved 
With Cloth Sack Tied to Pipe Bleeding off 


Coolant and Sludge From Grinder at thi 


Carboloy De pt. of Gene ral Electric Co., Detroit 
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High-Chromium, High-Carbon Iron 


the Iron That Hardens as it Wears 


Chromium Content of Irons Ranges !rons Have Wear Resistance Many 
from 24 to 30 Per Cent Times That of Other Alloys 


Austeniti 


Metallurgical Service Available 


Development of Greater Wear 
Resistance by Heat Treatment 


h ur, then 
This he it-tr 
of very unst 


will trans! 


j 
| wear resistance than the promotion of un ~¢ cote 
In manv at im table austenite by the addition of ferrite < 
I } n ¢ 
formu ‘ clement 
2 al be annealed t ulhcently low-hardine V4 
tor al te ite tra formation valu tor ri mpie 
i i i i ith 
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igh-carbos vere developed — iron inetd then all them to cool . 1 me panto 
hia if i i life 
t \ that u 
if J 
Dhese iron we made in the clectriv hieh chy mium trons heave 
i a i he | been known t 
tion ranve longer ti terial ! ciron hammer were 
policat hound to | t times the wear 
6 to 28 per cent appicatl 
When tl ked up witl 
Nlanvanes« ol nt | | 7 
Sil to per cent i pu : 
i tt for even 
to special wear-resistant st ' 
‘ teria | ‘ 
rvea hiel fer 
ti tunt high chro 
Structurally, these irons consist of pr tot use of 
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ron-chromium rhid Thies hard in t esti 
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Gas Mixtures for Carbo-Nitriding 


Rockrorp, lit 


We are very much interested in the artich 


Structures and Properties of Some Carbo 
Nitrided Cases” in the June 1953 issue of Metal 


Progress. This article presented data on carbo 


nitriding which was very much needed. How 


ever, We would like to al te comments 


on the gas flows used. since these differ con 


siderably from our carbo-nitriding practice 


The dual aim of carbo-nitriding is (a) to 


build up the carbon on the surface of the steel 


and (Db) introduce enough nitrogen into its case 


to increase the hardenability so that sufficient 


hardness is obtained by a mild quench. The 


carbon is supplied to the steel by a carrier gas 


together with an enrichment gas (such as nat 


ural ol propate ) and the nitrogen is supplied 


by ammonia. Our gas flows and the flows used 


by Mr. Valentine (for oil quench only) are 


( ompared below 


ClONSTITURN' VALENTINI 
CASES 

Clarrict 965 76.5 

Natural } 5.6* 

Ammonia 17.9 

* Equivalent Lo approximate ly natural eas 


This difference in practice is further accen 
tuated by the fact that the ratio of natural gas 
to propane, when a change is made from one 
to the other, is 2 to 1. We have found that an 


excess of ammonia or enrichment gas will 


cause a poor microstructure of the case. result 


ing in free carbides and excessive retained 


austenite. It is even possible to form complex 


iron-nitrogen-carbon compounds with an excess 


of ammonia. It is our belief that the seemingly 


better results for the evanided test bars and the 


dark etching constituents in the carbo-nitrided 


test bars might be due to the large amount of 


ammonia and propane used 


The types of cases that can be produced by 


carbo-nitriding are many and varied due to the 


availability of an additional clement (nitro 


gen), and its eflect apparently is nearly as great 


as that of the carbon content in carbonizing 


PRANK 


Ceneral Manage 


Ipsenlab of Rockford. Inc 
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Patents Under the 
Atomic Energy Act 


Mapiera Beach. 

The review of the A. S. T. M. Symposium on 
Radio isotopes in the September Issue of Metal 
Progress tails to make clear the distinction be 
tween ordinary patents and patents Coming un 
der the 1946 Atomic Energy Act classification 
Section Ilb “Patents and Inventions” of the 
\tomic Energy Act takes precedence and super 
sedes other actions or laws thereby allowing 
use of such patents on the research and de 
velopment level. This is very important to 
industry for two reasons. First, this is contrary 
to normal patent rights, and second, most of the 
present radio Isotope uses are exploratory and 
would come under the newer interpretation of 
Section Llb. Consultation with patent attorneys 
is recommended if use of patente radio Isotope 
processes is contemplated. 

Don 


Consultant Engineering-Physics 


Sword of Science? 


AMeEs, lowa 
The invic rograph seems to have disclosed Will 
Burnett's “double-edged sword of science \p 
propriately it was found in a prece uranium 
This oxide inclusion appeared in a sample ot 
alpha uranium. etched cathodically. 
J. 
Metallographer 
Howanrp L. Livincstos 
Metallurgist 
Ames Laboratory 
lowa State College 
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“4 MILE of PSC 


EALING DUCT 
in Steel Plant of 


PSC ‘Light-Weight’ Alloy Equipment | 
Solving Many Engineering Problems 


This installation of PSC alloy duct for continuous annealing of strip Continuous strip steel annealing system at the In 
steel is another example of how PSC “thin wall’ construction is help- 
ing solve present-day engineering problems. Installed in the Indiana ducts in bleck et top 

Harbor plant of Inland Steel Company, the system represents advanced 

designing in heat treating methods. 

PSC “thin wall” construction effects hitherto impossible compactness 

and removability. It also introduces large economies in many types of coceeeating ' 
construction, due to the savings in metal and to the lower fabricating 

and installation costs. Specializing in the precision fabrication of the 

weight-saving sheet alloys, PSC furnishes coils, ducts, flumes, mani- 

folds, muffles and tubing for every heat and corrosion-resistant reé 

quirement; also tubes for radiant furnaces, and for furnace externals 

such as vent stacks. In any size and alloy. 


WILKES-BARRE, PENNSYLVANIA 
Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
Sv OFFICES IN PRINCIPAL CITIES 
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Adapting the B & L Balphot 
for Eberbach Tests 


INDIANAPOLIS 


The Eberbach microhardness tester cannot 
be used directly on the Bausch & Lomb Balphot 
metallograph because its height is greater than 
that of the objective. However, the microscope 
can be adapted for the Eberbach tester, and 
those who have this equipment may be inter 
ested in knowing that this adaptation was made 
by the following alterations 

lL. Mounting the microhardness indenter in 
al standard Balphot objective handle 

2. Making a new stage plate which raises 
the specimens approximately 0.200) in, The 
exact Clearance was obtained by trial and erro 
this clearance being the exact distance required 
for the application of indenter load by lowering 
the stage with the cam-elevating mechanism 

3. Modifving a standard objective adapter to 
elevate the objective lens by approximately 
0.200 in. to compensate for the raised) stage 
plate. This provides focusing of the impression 
by lowering the stage with the cam-elevating 
mechanism 

This adaptation permits rapid examination 
of the impression simply by removing the in 
denter and inserting the objective lens. Figure 
| shows the new stage plate and microhardness 
tester in place on the metallograph, Fig. 2 shows 
the objective adapter in place of the microhard 
ness tester. 

\ filar micrometer eyepiece is used to meas 
ure the diagonals of the impressions produced 
Recalibration of the eyepiece is necessary be 
cause of the increased height of the objective 
\ dial indicator is used to measure the distance 
between impressions, particularly where a com 
plete traverse across a specimen is made 


Drawings of the modified stage plates and 


Kig. 1—Balphot Metallograph Equipped With 
New Stage Plate and Microhardness Tester 


the objective adapter which we made probably 
would not be suitable for others since adjust- 
ment of the exact dimensions of the stage plates 
and objective adapter will depend on the exact 
over-all length of the particular Eberbach 
microhardness indenter involved. 

Dorotruy B. 

Laboratory Assistant 

C. O. Sundberg 
Research Metallurgist 


Diamond Chain Co., 


Overheating Temperatures 
of Boron Steels 


Pa 
In addition to the errors arising trom your 
changing “heats” to “ingots” in the tabulated 
data and in Fig. 2 (“Effect of Boron on the 
Steel,” Metal 


Progress tor August 1953), | note another rathes 


Overheating Temperature — of 


serious error on page $3. LT reter to your caption 
on the top of the page stating ‘Boron Steels 
Overheat Easily”. The casual reader would be 
led to believe trom this caption that all boron 
steels are prone to overheat at a low forging 
temperature, whereas it is clearly pointed out 
in the text and conclusions that the lowering ot 
the overheating temperature occurs only with 
the boron steels made with the addition of 12% 
boron alloy. 

Since boron steels have proved invaluable 
during the critical shortage of strategic allovs 
it is regrettable that this misleading statement 
It is the author's thought 


that a correction should appear in one of the 


appears in the article 


forthcoming issues of your magazine 
Josern 
Metallurgical Supervisor 
Bethlehem Steel Co 


Fig. 2—New Stage Plate and Objective 
Adapter in Place on the Me tallograph 
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Here is a Lubricant that Can’t 
Burn Off, Flake, or Gum Up 


‘dag’ dispersions of colloidal graphite form microscopically thin dry 
lubricating films which fight friction beyond the burning-points of most 
oils. They cannot burn off, flake, or gum up at ordinary metalworking 
temperatures. These dry films are unaffected by heat up to 750°F.... 
under some conditions up to 3,000°F. 


‘dag’ dispersions can profitably be used in stamping, deep drawing, 
piercing, casting, forging, stretch-forming, and wire drawing operations. 
They lessen die wear, produce smooth parting and clean surfaces, mini- 
mize scaling and sticking, reduce tearing and rippling, and assure 
uniform dimensions. 


For more details on metalworking applications, write for Bulletin 
No. 426-10-L. 


Dispersions of molybdenum disulfide are available in various carriers. We are 
also equipped to do custom dispersing of solids in a wide variety of vehicles 


Acheson Colloids Company, port 


... also ACHESON COLLOIDS LIMITED, LONDOR, ENGLAND 
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Bruce Chalmers 


Coatmens &, who for the 
past five years has been professor of 
plivsic al metallurgy at the University 
of Toronto, Canada on the 


tall of 


ily 


IS TOW 
University, Cam 
MeRKay 
professor of metallurgy. In addition 
Dr. 


as editor of 


Harvard 
Mass., as Gordon 
Chalmers 
Acta 
Metallurgica (reviewed in the July 
1953 Metal Progress) and 
Progress in Metal Physics. Dr. Chal 


mers is a graduate of the University 


to his duties there, 


continues to act 
issue of 
of London, England, in physics and 


hates Ph.D 


University. From 


received his and 


also at) London 
1932 to 1938S he was a lecturer in 
and mathematies at the same 
and from 1938 to 1940, 
he was on the staff at the Tin Re 


search Institute as physicist. A term 


plas 


as senior experimental officer in the 
Ministry of Supply in London fol 
lowed, and he lates served as head 
of the metallurgy division of the 
Nireratt 
Farmborough, England. From 1946 
to 1948S, Di held the 
position as head of the metallurgs 
the 
Establishment at 


Roval Establishment in 


Chalmers 
2 
Atomic Energy Re 


Harwell 


going from there to the University of 


division of 


Dr. Chatmers is the author 
books 


papers on physical metallurgy, and 


‘Toronto 


of several and numerous 


is amember of the Institute of Metals 
and the Tron and Steel Institute 
PROGRESS, PACE 
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Harry A. Schwartz 


Hanny A. Scuwantz for many 
years research for Na 
tional Malleable and Steel Castings 


Co., Cleveland, and a leading malle 


manager of 


able iron metallurgist, has recently 
retired from full-time work. His serv 
ices will be available to the company, 
however, in a newly created position 
of assistant to the vice president nm 
Dr. Schwartz 
has associated with National 
Malleable since 1902, and in 1912 
established for the firm the first com 


charge of produc tion 


been 


plete research department the 
He is the author 
Malleable Cast 

Science” 


foundry industry. 


of “American Iron” 


and “Foundry and has 
often been honored for his contribu 
both in this 
country and in Europe. Dr. Schwartz 


holds 
School of \pplied Science (now Case 


tions to the iron field 


honorary degrees from Case 


Institute of Technology) and from 
Rose Polytechnic Institute, where he 
1901. 


technical and scientific contributions 


graduated in For his many 
to the foundry industry, Dr. Schwartz 
was awarded the John A. Penton 
Gold Medal of the American Found 
rymen’s Association in 1930, and in 
1939 received the E. J. Fox Gold 
Medal of the British 


Foundrymen, being the only Amer 


Institute of 


ican ever to receive that honor. He 
was named by the Malleable Foun 


ders Society for his outstanding 


contribution toward progress and 


development in the malleable iron 
industry, and in 1951 was awarded 
the Charles H. McCrea Medal by his 


( ompany 


Roy S. Kerns @ has retired from 
the Oxweld 


Union 


Railroad Service Divi- 


sion Carbide and Carbon 
Corp., Chicago, as metallurgist and 
design engineer and moved to Phoe 


nix, Ariz. 


Richard Summers @ has resigned 
his position as metallurgist in charge 
of radiography at = Bridgeport 
Aveo M[lg. 


Corp., Stratford, Conn., to devote 


Lycoming Division of 
full time to the management of the 
newly organized Quality Control Co., 
Mr. 


treasurer 


Bridgeport, Conn. 
holds the office of 


technical director of the company. 


J. B. Froblom @ has been ap- 


pointed sales engineer for the James 


Summers 


and 


HH. Knapp Co., Los Angeles. 
John J. Stobie, Jr. &, 


sales engineer in the Chicago home 


formerly 


plant of Apex Smelting Co., has been 
transferred to the company 's new Los 


Angeles plant in a similar capacity. 


J. Joseph Smith &, manager of the 
the 
American Locomotive Co., Schenec 
1945, 


manager of plant facilities for the 


locomotive division plant of 


tady, since has been named 


( 


William J. Thomas @ has been 
appointed general manager of the 
tubular products division of the Bab 
cock & Wilcox Co., Beaver Falls, Pa 


James H. Moore &, formerly di 
rector of metallurgical research for 
National Research Corp., Cambridge, 
Mass.., 
manager of Vacuum Metals ¢ orp., a 


National 


has been appointed general 
subsidiarv — of Research 
Corp. 


R. R. Hershey S has been trans 
ferred from the Milwaukee office of 
the Timken Roller Bearing Co. to the 
Detroit office of the company. 


D. Gardner Foulke @ has been 
appointed manager of electrochemi 
cal development of Hanson-Van 
Winkle-Munning Co., Matawan, N.J., 
and will be in charge of the labora 
toryv phase of research and develop- 
Dr. Gardner 


merly chief chemist for the company. 


ment work. was for 


¥ 
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Fig 1. Photomicrograph of sheet with large irrequlor 


. 4 grains Printing quality not up to par 


Copper, a basic and important requisite for the printing 


ot Sunday magazines tor metropolitan newspapers, has— 


since the introduc tion of rotogravure printing process in 
the United States—suffered from cylinder wear marks 
which have kept the industry puzzled, and often resulted 
in defective printing to such an extent that blemishes in 
printing were easily discernible to the eye—and although 
not too disfiguring, there remained the necessity for their 
elimination for the purpose of pertecting the gravure 
printing operation. In collaboration with a publisher, 
owner of one of the most modern plants in the world, 
Revere Copper and Brass solved this perplexing problem 
and is continuing to contribute to the technical improve- 
ment of the rotogravure printing process 

In preparing cylinders for printing roto sections, 
copper is plated on them before engraving. The electro- 
plating ot copper is rather an old process, and its tech- 
niques are well understood. By varying current density 
and composition of the solution, many different types of 
copper deposit can be obtained. But which of the various 
methods would give the best results in this case? Rather 
than engage in a lengthy process of trial and error, the 
publisher, who felt that the crystal structure of the depos- 
ited copper held the key, asked us if we would collaborate. 


What Were the Crystals Like? 

Sheets of copper resulting trom different plating tech- 
niques were sent to Research, which not only made 
photomicrographs of the grain structure, but also deter- 
mined tensile strength and hardness. As was expected, 
there were large variations. Some specimens had large 
and irregular crystals, in others, they were long and thin, 
like fibers standing on end. In tensile strength, the range 
was from about 41,000 to 56,000 p.s.1. Diamond Pyramid 
hardness numbers ran trom 62.9 to 141.5 

Overa period of ume five different sets of samples were 
submitted to the laboratory, which made detailed reports 
on each. By correlating these with his own records, the 


Fig. 2. Changes in plating conditions produced crystals 
more columnar in shape. A step in the right direction 


Fig. 3. Here is the structure that was found to give 
consistently good results. The copper deposit is of inter 
mediate hardness and contains long, thin columnar crystals 


publisher was able to evaluate the effects of Changes in 
plating techniques. The field of his investigation became 
narrower after cach laboratory report, and in the end it 
was possible for him to obtain medium-hard, fine grain 
deposits which require litte grinding and polishing 
These results now are duplicated daily on a commercial 
basis. Today the publisher is noted tor the exceptionally 
fine printing quality of his rotograyure sections Ihe 
newspaper is The Inquirer, Philadelphia, Pa 


If You Do Not Have a Laboratory 

This is an outstanding example of the value of applied 
research. Many companies occasionally nee d intormation 
that can only be supplied by a laboratory, but are not 
justified in spending the large sums required to buy and 
maintain scientific equipment, and to employ qualify d 
research personnel These firms naturally seek outside 
sources of the data they require. Revere was glad to co 
operate in this instance, because m produces large quan 
tities of copper anodes for plating, and has both the 
equipment and the experience to make thorough tests of 
electro-deposite d coppe r sheets or lavers 


The Revere Research Department operates a laboratory 
that contains the latest screntific equipment, ine luding the 
spectrograph and X-ray diffraction apparatus. If you feel 
the need of laboratory work on copper and its alloys, 
or aluminum alloys, please get in touch with the nearest 
Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


lounded by Paul Revere m 
240 Park Avenue, New York 17, N.Y 
. . 
Mille Baltimore, Chicago and Clinton. 1 Detrout, Muh 
Los Angeles and Riverude, Calif. New Bedford, Ma Rome. 
Sales Offices om Prmapal Cites, Dastrrbutors Levervahere 


SEE ‘'MEET THE PRESS'’ ON NBC TELEVISION EVERY SUNDAY 
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A LABORATORY CAN SHORTEN THE rey 
SEARCH FOR A BETTER PROCESS 
_ 


William E. Mahin @ has been 
appointed techni¢ al director of Vana 
dium ¢ orp. of America and will 
direct the technical and research 
activities of the corporation. Mr 
Mahin was formerly director of re 
search for the Armour Research 


Foundation, Chic ago 


J. H. Hartwell @, formerly prod 
uct engineer for the Reed Roller Bit 
(o., Houston, Tex., is now vice 


pre sident and plant manager for the 


newly formed Diamond Industrial 
Fool Co., Shreveport, La 


R. G. Nordstrom @ has resigned 
as manager of market development 
of the Torsion Balance Co., Clifton 
N.J., to join the Ingersoll Products 
Division of the Borg Warner Corp 


No. 3X 
HEAT-TREATED 


Chicago, as assistant to thie pre sident 
and is in charge of new product 


Are h 


KE. R. Freeman @ is now em 
ploved by Continental Can Co., Cot 
fevville, Kans., as) supervisor and 
metallurgist of the quality control 


labor 


This higher-priced alloy steel can save you money! 


B” No. 3X heat-treated bars offer many production economies, 
even though machined at about ‘,ths the speed of annealed bars. 
They are supplied to your desired physical properties, and can be 
machined more easily than standard heat-treated bars with equiv- 
alent properties. ‘The expense of scaling, distortion, straightening, 
and often grinding, are eliminated — as well as the cost of extra 
handling and heat treating of finished parts! 


Andrew J. Griest, Jr. @, who was 
former], employed at Battelle 
Memorial Institute, Columbus, Ohio 
as research metallurgist, is now in 
the metallurgy de partment at Lehigh 
Universit” as project leader on fine 
powder permanent magnet rese ich 


While completing work for a Ph.D 
Although the cost is a little more than for ordinary annealed 


stock, a trial order will convince you of the true economy of 
HY-TEN “B” No. 3X heat-treated bars! Just call your nearest 
WL representative. 


Il. Holquist has been ap 
pointed assistant manager of the cold 
finished bar division of Jos ph 
Kverson & Son, Inc., and will con 
" tinue to make his headquarters 
Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica 
tions, physical properties, tests, heat treating, etc 


Chicago where he has been con 


nected with the division in a tles 
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Capi ity 


Jay DeEulis formerly technical 


editor of the news bureau at the 


Carboloy Department of General 

Electric Co Detroit has been 

named manager of the bureau. Mi 

* DeKulis, who was at one time engi 

; — Service neering editor of Steel, joined the 
LOVEJOY Carboloy News Bureau in November 


& COMPANY. INC. after his release from 


CINCL NATTY 


n Canada a Eugene J. Schwetz @ has been 
4 Pp recently transferred from the Chi 


cago Works of National Malleable & 


Steel Castings Co. to its new sub 
and AISI 


sidiary, the Capitol Foundry Co 
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Phoenix, Ariz., as chief metallurgist 


_ and Cleveland « Chicago + Detroit Mr. Schwetzs former position was 
134 Sidney St., Cambridge 39, Mass. Bullale © Cincinnati | that of project metallurgist 


METAL PROGRESS, PAGE 112 


— 
= 
id 
4 
B RS 
A 
me 
| 
‘ | 
if 


PRODUCT— 
Casting for reciprocating ram. 


MATERIAL— 
High-strength cast iron 1%" thick. 


EQUIPMENT — 
220 kv x-ray machine. 


What's the right 
X-ray film? 


KODAK 


Whatever vour problem vou tine 


FILM, TYPE K the best means of solving it in one of Nodal feotur 


types ol \-ra Phu pores 


2 INDUSTRIAL X-RAY a THERE'S A RIGHT FILM FOR EVERY PROBLEM 


the means to cheek castings and wel efhicrent! 

offers optimum results with 

nesses and radiographic 
r 
Type hins median 
for ray and 
machining, heat treating and seraping worth ceded at a 
tunystate sereet 


Lis casting. worth about 82. 1s headed for 


S375. Its no time to take a chanee on hidden 


T A 
faults. 


quale 
So the raciographer checks each cast ny and 

discards the unsound. 
For these radiographs he uses 220 kv ata 

distance of #40 inches, lead screens, and Kodak 

Industrial N-ray Film. Pype WK-the right 

choice for this thickness of irom and x-ray 


equipment, 


Radiography. e e another important function of photography 


RADIOGRAPHY IN MODERN INDUSTRY 


A wealth of invaluable data on radiograph prune ipole 
RADIOCRIPEY practice and technies. Profusely illustrated with photo 
shemnaucannanend graplis colorful drawings. diagrams, and charts. Get a 


copy from your local x-ray dealer—price, 85, 


EASTMAN KODAK COMPANY al lk 
X-ray Division - Rochester 4, N. Y. (0) al 


TRADE MARE 
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1g CHOU? / fo serve you! 
small enough 10 you 
( SPECIAL ATTENTION /)) 
NS On 
~ 
COLD FINISHED STEEL 
EXPERIENCE means not only length 
: of time devoted to the refinement of 
a product but includes, as well, the 
/ diversity of product requirements solved, 
WYCKOFF, throughout its history, has 
specialized in the production of fine 
quality cold finished steels—in all com- 
FULL COLOR mercial forms and for the broadest range 
SPARK TESTING FILM of specifications. 
AVAILABLE 
This fast, inexpensive, non 
destructive testing method é Zz 
identifies metals by analyz - 
of YCKOFF STEEL CO. 
the fundamentals 


Address requests for 
showings to ovr general 
offices 


Works: Ambridge, Pa. 


General Offices: Gateway Center 
Pittsburgh 30, Pa. 


Branch Offices in Principal Cities 
Chicago, Ill. © Newark, N.J. © Putnam, Conn. 


WYCKOFF STEEL PRODUCTS: Carbon and Alley Steels © Turned and Polished 
‘Shafting Turned and Ground Shafting Wide Flats up to 12” x 2” © Alltypes 
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Continuous Casting 
of Nonferrous Metals* 


aire different meth 


ods of continuous casting one 
whereby licquid metal is fed between 
cooled rolls (as suggested by Besse 
mie and the other whereby liquid 
metal is poure d into a cooled cvlinder 
and a solid rod is withdrawn from 
the bottom. It is the principle of this 
latter method that forms the basis of 
the author's work 

An interesting suggestion is mace 
to the effect that the continuous cast 
ing of titanium seems likely to be 
feasible along the lines prese rithy cle 
\" lope d tor steel. Continuous casting 
may have two advantages, the one 
he d output over pres 
ent methods and the other improved 
and more uniform quality 

The author built a machine which 
While not a duplicate of present 
day commercial continuous casting 
plants does, in his opinion, provide 
all the necessary facilities for his 
investigation. The 7-ft. high machine 
is capable of producing ingots of | 
in. diameter and at least 3 ft. in 
length 

Fhree kinds of melting units were 
emploved For lead, zine and tin and 
the low melting point alloys, this was 
a carbon crucible heated by a ring 
gas burner. Aluminum was melted 
in an electric resistance furnace, the 
sillimanite pot being wound with 
“Kanthal” tape 0.125 x O.OL in. in 
cross section and having a resistance 
of 0.579 ohm per ft Phe carbon ern 
cible used with this furnace was 
coated externally with alumina to re 
duce oxidation. Copper and cast iron 
were melted in a high-tre fun 
nace from which the molten metal 
was transferred for casting to an in 
jector furnace provide d with oxvgen 
enriched firing. The approa hoof the 
author to the question of the size fon 
the control orifice (O.1 in.) is typical 
of the general treatment of the whol 
investigation, namely the mathe 
matical method 

The intent of the author in his 

(Continued on p. 116 


*eDigest of “Aspects of the Cor 
tinuous Casting of Nonferrous Met 
als”, by B. H. C. Waters, Metal 
Treatment and Drop Forging, Vol 
19, September 1952, p. 379-384; Octo 
ber 1052, p. 133-438: November 1052, 
p. 474-478, 482; December 1952, p. 
526-530, 532; Vol. 20, January 195°, 
p. 8-10, 20-22; February 1953, p. 7% 


83; March 1953, p. 103-109 
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more messy salt baths” 


SAYS A PROMINENT INDUSTRIAL ENGINEER 


Read this Engineer's comment — 
AGF is the PIONEER manufac- ‘They call this a reciprocating controlled atmosphere furnace 


with quench tank and conveyor, used for carburizing and 


turer of Pot Furnaces for salt quenching clips and various other ports requiring certain 


hardness characteristics with high yield point, without em- 
brittiement. The furnace is controlled within plus or minus 


bath hardening, but recognizes 2'2° and hos been in steady use since November 1949 
“As a comporison, the operation was formerly done by 
that AUTOMATIC RECIPROCA- heating in a salt both in which both quantity ond quality 


were unsotisfactory, requiring the services of an operotor 


TING FURNACES are far superior working under hard ond undesirable conditions 


“The present operation, being fully automatic except for 


for % out of 10 applications. occasionally dumping fresh parts into the feed chute and 


removing o full box from the quench conveyor, gives wus 
product of the desired quality and quantity 


Advantages of— A G IF RECIPROCATING FURNACES 


Provide better working © High production heat treating ® Clean hardening results 


conditions ® Hardening and quenching — one ® No dangerous sputtering or 
continuous automatic operation splattering 


Dependably uniform hardening © Fully sealed muffle 
Any desired atmosphere by No messy salt to clean ® Low cost of operation 
simple control No pots to replace © No messy salt to replace 


Nothing to do but charge 


AMERICAN GAS FURNACE CO. 


1002 LAFAYETTE STREET 
ELIZABETH 4, NEW JERSEY qeppemmmmmmen’ 
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FOR EXTRA BARREL FINISHING SERVICE 
..-OEE YOUR HONITE DISTRIBUTOR ! 


AUTHORIZED 
HONITE DISTRIBUTORS 


Sales and Service 


Micro Deburring Co. 
Chicago, lil. 
Mechanical Finishing Co. 
Cincinnati, Ohio 
Metals Finishing Corp. 
Hazel Park, Mich 
Metal Parts Processing Co. 
Newark, N. J. 
Metal Finish, Inc. 
Newark, N. J. 
M. E. Baker Co. 
Cambridge, Mass 
Tumbling Products, Inc. 
Indianapolis, Ind 
Deburrco, Inc 
Philadelphia, Pa 
Gerrell Mfg. Co. 
Cleveland, Ohio 
Mosher Co. 
Chicopee, Mass. 
Precision Tumbling & Supplies Co. 
Stratford, Conn. 
Sundmark Supply Co. 
Los Angeles, Calif 


Company 


Address.... 


Yes, these HONITE distributors are experts 
men who offer you advanced techniques in 
every phase of barrel finishing. 

Your HONITE distributor will process 
your samples — determine the exact size 
HONITE chip and kind of HONITE com- 
pound best suited for your needs. He will 
demonstrate the latest equipment to you. 
He can do job tumbling for you —by the 
carton or by the carload. Too, he can train 
your personnel in the best methods of han- 
dling barrel finishing equipment and supplies 

.and he has a large warehouse stock of 
HONITE chips and compound, ready for 
immediate delivery to you. 

So call your HONITE distributor today. 
He'll show you that low-priced HONITE is 
the longest-lasting, fastest-cutting natural 
barrel finishing abrasive on the market. 
You'll see that no other barrel finishing 
abrasive not even granite— retains its cut- 
ting edges as long as HONITE! 


Ask. about SUPER-HONITE 


World's Toughest Abrasive Chip 
Only chip engineered for both grinding and 
burnishing. Gives high luster finish in jig time 
because chips never crumble or pulverize. 


Minnesota Mining & Mfg. Co, Dept. MP-113,St. Paul 6, Minn 
Yes, | am interested in HONITE Service 
{ | Send me free copy of booklet ‘3M Barrel Finishing” 
|_| I'd like to have a HONITE Sales Engineer call on me 


Made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn. —also mokers of “Scotch” Brond Pres- ae > 


sure-Sensitive Tapes, “Scotch” Sound Recording Tape, “Underseal” Rubberized Coating, “Scotchlite” Re- +4 
flective Sheeting, “Safety-Walk” Non-slip Surfacing, Abrasives, "3M" Adhesives. General Export: 


122 E. 42nd St., New York 17, N. Y. In Canada: London, Ont , Con 
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work is best expressed in his own 
vords: “Naturally, various types ot 
continuous casting processes 
their own particular problems and 
the work deseribed in this series of 
uticles is appropriate only to some 
of the problems of the casting pro 
ess in which the metal is solidified in 
a cooled eylinder. It was carried out 
Ona laboratory SC ale and Was unde ! 
taken to study aspects of the continu 
ous casting process relating to the 
suecessful operation of the process 
and the properties of the metal cast 
It has shown that the ease with which 
the continuous casting process can 
be carried out is interlinked with the 
physical properties of the metal be 
ing cast. No attempt was made at a 
systematic investigation of any par 
ticular industrial process; the work 
aimed rather at establishing princi 
ples involved in the continuous cast 
ing process in the light of which 
individual processes employed indus 
trially could be considered.” 
Sketches and tables are given to 
show the principles involved in th 
design of furnaces and machines. It 
is stated that, in general, it is desir 
able that the crystal growth in a 
continuously cast metal ingot should 
be, as far as possible, in a longitud 
inal direction. This requires a short 
mold with the water sprays placed 
close to the point of solidification of 
the metal. This removes much of the 
heat longitudinally. Such a method of 
cooling considerably — restricts — the 
amount of heat that can be removed 
in a given time and slows up pro 
duction. The Asarco process opel 
ates on. this principle for casting 
copper and bronze. Conversely, if 
faster operation is desired, cooling 
must take place in a predominantly 
radial direction. The mold length is 
increased and the result is a crystal 
growth more nearly radial. The 
Scovill process is an example of this 
The type of mold used in the 
author's experimental machine em 
ploys the radial cooling principle and 
the mold was nonreciprocating The 
rate of cooling water was 500 gal 
per hr., while the temperature rise 
was under 5° C. The ingot as it 
emerged from the casting mold was 
water sprayed. The steel liner was in 
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“UsH find this particular line of brass 
| spinners so attractive that fisher 
men’s demands have built annual sales 
of the Aeroplane Tackle Manufactur 
ing Company of Denver to more than 
two million lures of all types 

The high finish on the spinner is 
part of the secret. While the cost of 
producing this is of no interest to 
the fish, it is to the manufacturer 
Recently all brass orders were changed 
to Formbrite*, the superior ANACONDA 
Drawing Brass that has enabled this 


firm to cut polishing costs over rs 


and on several stamped products to 


produce the required finish by tum 


Here’s one you'll 
want to bite on! 


bling only prior to Laequering or platin Upper lure is Formbrite. Lower one is 
made of ANACONDA Fancy Pattern Em- 


bossed Brass. 


Formbrite, with its superfine grain 


provides a surface far superior to ordi 


nary drawing brass. It is stronger 
rusted with his lack, cut up an old bra 
ordinary brass, yet retains remarkabl bait box to make himself a 
embling an old-tin airplane propeller 
Both fish and fisherman liked it so much 


tarted what is now al 


harder, more seratch-resistant than 
ductility for forming and drawing. It's 
a premium product at a non-premium pe 
price. If these features lure you, we pele 
should like to show you how this better 


brass can cut your product's finishing 
costs. Or write for Publication B-39 to 
The American Brass Company, Gen 
eral Offices, Wate rbury 20. Connecti 
ut. In Canada: Anaconda American 
Brass Limited, New Toronto, Ontariv 


DRAWING BRASS 


An ANACONDA product made by The American Brass Company 
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“ 
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RETORTS 


FOR PIT TYPE 
FURNACES 


The constant demand for Misco 


Retorts enables us to maintain 


steady production on standard 
sizes. Special Hoods, Muffles 


and Retorts are designed and 


made to order. Your equipment 
dollar S-T-R-E-T-C-H-E-S when you 
buy Misco Service and Quality. 


MISCO FABRICATORS, INC. 


3 Designers, Builders, Fabricators of Heat Reststing Alloy 
and Stainless Stecl Equipment 
1999 GUOIN STREET + DETROIT 7, MICHIGAN 
TELEPHONE LORAIN 7-1545 
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slight tension in order to minimize 
the possibility of bulging. In_ the 
“conclusion” of the first section of 
these articles, the author states that 
it has been demonstrated that the 
experimental laboratory machine pro 
vides a tool with which an investiga 
tion of the produc tion and properties 
of continuously cast metal ingots can 
he carried out. Other problems would 
doubtless develop in large-scale oper 
ation, but the results obtained by the 
small machine may, in many in 
stances, be applied to commercial 
prac tice 

The author next considers casting 
rate, mold surface and shape, and 
solidification rate. Also described are 
the different techniques used to con 
tinuously cast a variety of metals 
Bottom pouring was used throughout 
and the usual degassing technique 
was employed. In the casting of lead 
and zine, the stopper was removed 
and the molten metal allowed to run 
into a crucible placed beneath, until 
a steady flow was obtained. Then 
the crucible was removed and the 
metal flowed directly into the casting 
mold. Just after the metal began to 
enter the casting mold the downward 
movement of the dummy ingot was 
started. This rate of motion was grad 
ually increased and then adjusted to 
maintain the level of molten metal 
in the mold about 1 in. from its top 
The ingot being cast was keyed into 
the dummy ingot by means of a 
screw. Throughout the casting pro 
ess there was therefore a positive pull 
drawing the ingot down from. the 
mold. As a matter of fact, the ingot 
fell down from the mold under its 
own weight after the first part of it 
was cast. 

Aluminum — It) was not possible 
to continuously cast aluminum rod as 
a completely routine matter. 

Copper — The process emploved 
closely followed the method of Pell 
Walpole and Kondic. The orifice for 
copper was 0.089 in. in diameter 
accurately drilled and with the edges 
of the hole quite square. 

Cast Iron— The water jets for 
cooling were replaced by nitrogen 
jets directed upward to prevent 
thermal shock. 

Steel — Only short ingots were 
(Continued on p. 120 
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NO DOUBT ABOUT WHICH ONE HAS THE TONI! 


If your production requirements call for the bright 
heat treating of stainless steel, completely free 
from oxidation and discoloration . . you'll want to 
know more about this amazing Lindberg Stainless 
Steel Heat Treating Furnace, many of which have 
been in successful use throughout the country for 
4 years. They are specifically designed tor the heat 
treatment of stainless steels and other high alloy 
materials. 


This process eliminates the need for operations 
such as pickling, sandblasting, and machining . . 
which are not only costly and time-consuming, 
but also often disturb the delicate balance of the 


Your “Lindberg man” will be glad to tell you more . 


HOW TO BRIGHT HARDEN AND ANNEAL STAINLESS STEEL! 


T ( 


Ay We 


alloying elements on the surface of the metal 


Lindberg Stainless Steel Heat Treating Furnaces 
are built with purging chambers at both the charg 
ing and the discharging ends. This eliminates the 
chance of work chamber atmosphere becoming 
contaminated by either oxygen or water vapor 


which wall oxidize stainless steel 


These furnaces use protective atmosphere sup 
plied by Lindberg HY AM Hydryzing Generators 
Atmosphere consists of dissociated ammonia 
(75° hydrogen and 25 nitrogen . 


minus 60°F). 


dew point, 


call him. 


LINDBERG FURNACES 


Lindberg Engineering Company * 2448 W. Hubbard Street * Chicago 12, Illinois 
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A CAMBRIDGE 


LEADS A 


LOAD CASTING UNLOAD PARTS TO 
ARBORS ARBORS ASSEMBLY 
| 


a. 


Here's a customer who gets double use from his Cambridge 
wire mesh conveyor belt. He uses the top side of the belt to 
carry loaded arbors from the diecasting machine . . . uses 
the bottom side to carry empty arbors back to the machine for 
re-use. Savings in equipment! Savings in floor space! Savings 
in handling and time! 


Room air circulates freely through the open mesh of the 
belt to cool the castings. Hot castings cannot harm the all- 
metal belt. The moving belt feeds parts to the subsequent 
assembly line at a constant rate of speed. 


Even if you’re not making diecastings, Cambridge wire 
mesh conveyor belts can help do many jobs in your plant 
... heat treating, brazing, sintering, pickling, quenching, 
to name just a few, They can be woven from any metal or 
alloy, thus can be used under even the most corrosive con- 
ditions. They can be fabricated in a wide variety of open or 


a closed meshes, thus can be used for han- 
WAPAPAPLY dling small or large parts. And, of course, 

WaWaWaWaWa! 


Cambridge belts are made to any length 
or width. 


For complete information on how Cambridge wire mesh 


HERE'S A TYPICAL CAMBRIDGE SPECIMEN... 
Rod-Reinforced. This particular weave is widely used 
in continuous heat treating furnaces. 


belts can help you combine movement with processing 
callin your Cambridge Field Engineer. He's listed under 
“Belting-Mechanical 


in your classified telephone book 


Or, write direct for this NEW, WIRE MESH BELT SELrs 
CATALOG, IT’S FREE! Gives conveyor and conveyor . 


belt design and installation data, metallurgical 


tables, other useful information 


The Cambridge Wire Cloth Co. 


Department B 
Cambridge II, 
Maryland 


INDUSTRIAL CITIES 


METAL SPECIAL 
METAL 


FABRICATIONS 


CONVEYOR 
BELTS 


OFFICES IN PRINCIPAL 
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cast owing to the me tal overflowing 
thr mold in the « isting process The 


= aS Om pare dl 


with | in. for the other metals \ 
| 


di ameter Was 


larger orifice had to be used to 
olidification of metal at the rim 
Bismuth Alloy A eutectic allo 
of 60% Sn. 40 
study the effects of its characteristic 
\ tap 


Bi was cast so as to 


of expansion during treezing 
ered mold was use d and the casting 
was satisfactory 

Phe author goes on to deal with 
factors controlling pe rmissible per d 
of casting and attention is drawn to 
the fact that there is a maximum 
linear casting speed at which. using 
the conventional continuous casting 
arrangement any partie ular alloy 
mav be continuously cast. Because of 
the limited information concerning 
this, an investigation was made to 
find the factors and mechanism in 
volved Transverse fracture was 
found to be caused by a) the re 
melting of the first-formed solid metal 
skin as a result of heat being trans 
ferred to it from the interior metal 

bh) definite tensile fracture of the 
metal skin. 

In the course of the work, it was 
found that two types of fracture 
occur. In one type the fractured sun 
face was visible and showed the char 


acteristics associated with “hot tear 


ing” The second was one in which 
the metal remaining in the mold 
flowed out after fracture 


caused a tube of metal to be left in 
the mold with the overflowed metal 
running out over the top of the trac 
tured ingot. The first type was asso 
ciated with a me dium ¢ asting per dl 
while the second was found when 
fast casting speeds were employed 
lransverse fracture of the ingot 
was invariably found when low melt 
me point metals were cast using sili 
Such in 
vots showed a well-defined line at the 


middle pomnt im the length of the 


as a lubricant 


COTM ase 


ingot between a smooth and rough 
ened. surface This would indicate 
that fracture was due to direct ten 
sile breakage of the first 
outer metal skin 


formed 
In the upper part 
feeding occurred by direct pouring 
of a stati 
half the 


casting, but in the lower 
metal had been fed = in 
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How Stanley doubled steel strap capacity 
overnight... slashed fuel costs, too 


Today sion of the famous 
Stanley 


out steel strapping on a 


this bustling divi 
Works at New Britain, Conn., turns 
24 hour 
Starting with raw, high carbon steel on giant 


finished, 


Dasis 


spools, strap is semi-annealed, 
coated and rewound again for shipping in 
New rolls of raw 
steel are simply spot-welded to the ends of 


rolls to 


one continuous process 


eliminate any i 
Kemp Eliminates Bottleneck 
From an 
inderfired pot, produc 
on the installation of a 32 ton Kem 
Melting Pot. In 


greater heating surface, 


output limited by the capacity of 


a gas tion was louble 1 


sion addition, 
faster 


covery, Jower dross formation 


ind accurate 


temperature controls meant real savin 
fuel costs. In the words 

Heckman, plant foreman, 

heating of this pot, w 
production schedules.” And Rear view of Kemp Pot at 
Stanley Works shows gas feed 
lines, fire checks, and the Kemp 
Carburetor (left). Port of every 
Kemp installation, this carby- 
retor assures complete combus- 
tion... without waste... 
without tinkering. Just set it, 
and forget it. 


pots, Kemp 


ards and excessive room tem 


Let Kemp Help with Your Problems 


isfied with your present heat 
isult Kemp 

first before nges t 

Kemp Engineers 

solve your te 

r coating problems quickly and _ easi For more complete facts, ask for Bulletin 

Then just hke the Stanley forks, you'll be 1E-11. Write: CM. KEMP MFG.CO., 405 

East Oliver Street, Baltimore 2, Md. 


firme and money 


IMMERSION MELTING POTS 


CARBURETORS BURNERS FIRE CHECKS 
ATMOSPHERE & INERT GAS GENERATORS 
ADSORPTIVE DRYERS + SINGEING LQUIPMENT 


case No .44 | 
} Kemp Immersion Heating 
Assure® Continuous . 
steel Strap production | 
at Stanley Works 
| 
* 
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LET THIS NEW 


WESTINGHOUSE CATALOG 


INCREASE X-RAY EFFICIENCY 


Better, cheaper. faster radio- 
vraphic testing is a product of 
trained personnel plus proper 
equipment 


The new Westinghouse [ndus 
trial Supplies and Accessor: 
ies Catalog has 41 pages listing 
over 600 items of film. chemi 
cals. equipment, tools, and de 
vices, The advantages and uses 
of each product are carefully 
explained. 


In initiating. expanding. or re 


furbishing your radiographic 
program, call your nearest 
Westinghouse X-ray office 
(listed in the catalog or yout 
phone book). There you will 
find men of wide experience 
who can help you toward an 
efficient. modestly priced 
arrangement. 


se the coupon call your 
Westinghouse \-ray represent 
ative for a copy. It means 
faster cheaper. better radio- 
graphs, 


you CAN BE SURE...1F ITS 


! Westinghouse Electric Corporation 
; X-ray Division, Dept. 0-66 

2519 Wilkens Avenue 

: Baltimore 3, Moryland 

' Gentlemen 

' 

' Please send me a copy of the new book et 

' 

Nome 

' Company 

' 

Street 

City 


Industrial X-ray Supplies and Accessories.’ 


Title 


Zone State 
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through a protecting solid metal an 
nulus giving a smooth surface. Some 
of the other ingots did not reveal the 
two zones until the surface was ma 
cro-etched 

Freezing Range— The treezing 
range of an alloy is a controlling fac 
tor as to its suitability for continuous 
casting. Fracture occurs when the 
mgot has been restrained by some 
cause at some point: in the mold 
Metal that shrinks away from the 
mold surface requires no lubricant 
Pure metals are easier to cast than 
their alloys, most alloys being prone 
to hot shortness; for these a lubricant 
mav be useful. Every lubricant does 
not work equally well with every 
alloy. For example, silicone is useful 
for aluminum, but when it was used 
for an alloy of 60% Sn and 40% Ph 
continuous casting was impossibl 
vaseline provided at good lubricant 
for this alloy 


mold is better than one improperly 


Also, a nonlubricated 


lubricated. Summing up the problem 
of lubrication, it may be said that for 
the slow casting speeds used for in 
gots of large section, and for the 
higher melting point metals, lubrica 
tion is not important, the chill con 
traction of the metal on hitting the 
mold surface is sufficient to give ade 
quate mold-to-metal clearance. For 
higher casting speeds lubrication is 
important 

Hot Tearing The metallurgical 
factors involved in hot tearing are 
a) the temperature range between 
the formation of the continuous net 
work and the comple te solidification 
of the alloy b) the strength of the 
continuous network; and (c) the ease 
with which the remaining liquid can 
feed between the primary constitu 
ents. It becomes evident, therefore 
that the failure of a metal or alloy 
by transverse fracture during the 
continuous casting process is the re 
sult of the relationship of the ingot to 
mold clearance and stre of 
the metal at high temperature 

Porosity Density determination 
and metallographic examination were 
used to determine the degree ot 
porosity in the continuously cast in 
gots. This condition is considered as 
being due to a gas-metal type of re 
action or to mechanical entr ipment 
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FOR THE NEWEST IN FORGING 
AND HEAT TREATING EQUIPMENT 


Today's production methods 
efficient equipment. For 
writes as follows 


“Prior to 


require modem, low-cost, 
instance —a Morrison-Geco user 


the installation of Morrison-Geco dual frequency 
induction heating 


to heat billets 
per billet 


equipment, we used a fuel-fired furnace 


prior to forging. The cost of fuel was 18.14¢ 


Now we heat billets at a cost of 8.15¢ per billet, 


on an 8'2 hour shift per day. In addition to saving about 


10¢ per billet, there is a saving of 1.73 pounds of steel per 


billet, which amounts to 12.85¢ per billet. There is also a 
further saving in personnel, since our induction heating 
installation requires 5 less operators than the fuel-fired 
furnace 


“Three fuel-fired furnaces were formerly used to heat 


shells prior to nosing. Cost of the fuel was 5.95¢ 


) per 
shell, and the 


operation required a staff of 


Six men 
Using Morrison-Geco 


induction heating 


equipment, the 
cost of electricity is 4.25" 


per shell, with only four men 
required.” 

Want additional facts, figures, and details? Write 
today and learn how perations can be 


improved with Morrison CO w frequency induction 
GECO Di ici f heating equipment 
ivision o 
M OC R R | S © N 1200 KW Steel Billet 
Heater — Dual Fre 


quency. A Steel B 


ENGINEERING 


CLEVELAND, OHIO Associste Companies: GENERAL ENGINEERING CO., LTD., TORONTO, CANADA 
BRITISH-GECO ENGINEERING CO., LTD, LONDON, ENGLAND . SOCIETE MANGIN, PARIS, FRANCE 
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1200 KW Billet Heater and Control Panel 
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| CORPORATION 


parts: small connecting rods 


alloy: “600” series metal, a high 


strength bearing bronze that contains 


no tin 


quantity to date: over 2,000,000 


number of failures: none 


forged by: Mucller Brass Co. 


advantages: no bearing insert is 


necessary on either the wrist pin or 


crankshaft end bee amuse Cac h rod acts 


as its own bearing, Dense homogen- 
cous grain structure, close dimensional 
tolerances and high mechanical 


properties often permit redesigning 


for weight savings as high as 15°% to 


25°7. “600” alloys have low coefficient 


of triction, high resistance to corrosion 
and tensile strength 245 times greater 


than cast phosphor bronzes. 


uses: compressors, outboard motors, 
small high speed vasoline cngines, 
Best results are obtained if they 
operate against hardened, ground and 


polished shafts. 


600" SERIES ROD is produced 


in standard 12-ft. mill lengths and a wick 


range of sizes and special shapes. This rod 


has a fine, uniform grain structure and 


the mechanical properties are rigidly con 


trolled in the cold drawing process. Scrap 


loss is greatly reduced in machining op 
erations be ause of the comple te abse nee 


of defects. For complete information 


write us today. 


MUELLER BRASS CO. 


PORT HURON 20, MICHIGAN 
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of gas and is closely associated with 
casting speed. It was found that cast 
ing rate also influences surface ap 
pearance and that better surfaces 
were obtained with higher rates. De 
tailed discussion is given of the “rip 
ple effect, and an attempt is mace 
to correlate inter-ripple distance and 
linear casting speeds. The approach 
IS largely mathematical 

The mass of detail contained in 
this report makes the abstracting of 
it difficult, and those directly inter 
ested are advised to consult the origi 
nal articles. As one reads of the very 
numerous reactions involved in con 
tinuous casting one cannot but have 
admiration for those companies that 
like Asarco and Scovill, are today 
turning out such large quantities of 
high-grade metal in various forms 
It would be interesting if the autho, 
would do similar work On ant alloy 
such as aluminum bronze which is 
forgeable at a high temperature, but 
forms aluminum oxide with celerity 


H. |. Roast 


Oxides of Zirconium* 


HIS progress report describes ef 

forts to study the growth mecha 
nisms ot the COTTOSION products on 
zirconium. Cathodic sputtering oft 
zirconium onto a buffed copper toil 
resulted in) some contamination of 
the film. The difficulties were elim 
inated by thorough cleaning of the 
surface of the copper before sput 
termed but because the copper could 
not be buffed smooth enough, elec 
tropolished copper was used. ‘Two 
other base materials were tried, glass 
and collodion on. a glass surface 
The films could not be removed from 
Glass surfaces and collodion tended 
to produce discontinuous films 

It has heen observed that the ap 
of the white film on zit 
conium changes from tenacious 
film to a flaky white deposit. Since it 
was desired to make an X-ray study 
of the nature of these oxides, stand 
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*Digest of “The Corrosion of Zit 
conium”, by L. E, Colteryahn, W 
Joseph, W. E. Ray and H. J. Read 
U.S.A.E.C. report NYO-&837, avail 
able from the Office of Technical 
Services, Department of 
Washington 25, D.C. Price 20 cent 
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ALLOY TRAYS SAVE $1600 A YEAR a) 
Pickling travs made of Hasrentoy allov © have save 

a company vear. The trays are immersed in hot 
20 per cent hydrochloric acid and then into a solution 
foone per cent phosphorite acid with ferric salts at 
2OD deg. | his treatment is used to produce a porou 
surface on metal parts Hasrencoy allov travs last tw: 


Odther tras lasted ony twee month 


SIX YEARS IN 
B piekling tank has already outlasted other 
materials by four times. [ti expected to be goed 
lor many years to come, The tank holds hot bo pes 
cent bydrochlore acid used to remove grease and 


from east ion part 


alloy vat that h tlready paid for itsell 


still strony used to prekle copper 
its in ao mixture of OO per cent mitre 

OO per cent sulphuric ae te 2OO dey 
rocks previeu ly used trad te be replaced on 


month 


rosion probl 1s further information 


(amp 


Haynes Stellite Company 


A Division of 
Union Carbide and Carbon Corporation 
UCC) 
General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles —New York —San Francisco—Tulsa 


\— 
4 
2 
Nickel Thine ‘ ! 
is sheet. plate. bar -tock elding rod. welded 
rd pee. east pape ane sand and 
casting 
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pure zirconium when heated in dry 


(Continued from p. 124 oxygen and closely resemble those 
ards ol thre oxic Ss first had tor bo formed by wate; vapor 
pre pared for COMparison purpose lo obtain information concerning 
because standard reference data the effect of water Vapor on the rate 
were not available Iwo different of formation of the zirconium diox 
technique s for obtaining the oxides ide, iodide zirconium was tested at 
were used precipitation with am for 5 hr. in dry oxvgen and 
monium hydroxide and precipitation in water vapor. The dry oxygen pro 
vith sodium hivdroxice Tha if Was duced ich filrn half ol 
some indication that the oxice pre the specimen and a loose white oxic 
cipitated with ammonium hydroxide on the other half The specimen 
was a mixture of two different ervs heated in water vapor showed a 
tallographic structures. The oxides thick white oxide film which was 
precipitated with sodium hydroxice easily removed to reveal a gray sub 
H d testi d E ! 
ardness testing made Easy! 
ave time! 
; Test Accurately! 
; Frequent hardness testing of metals before and during fabrication and 
after heat treating is essential today for best results. 
Ames Portable Hardness Testers answer the need for a light weight, 
accurate, dependable tester that may be carried to the work for 


on-the-job testing. They are easy to use, require no skill, and get 
speedy, accurate tests wherever the work may be—no delays, no cut- 
ting off specimens—no waiting for laboratory tests. 


Besides testing flats, rounds, tubing, etc. Ames Hardness Testers make 
tests that otherwise would be impossible, such as large gears, knives, 
saws, blades, struts, frames and assembled parts. Thousands are in use 
paying for themselves over and over again in time and materials saved. 


Send for literature or ask for demonstration 


; in your plant. No obligation. 

AMES PRECISION MACHINE WORKS 
i Makers of Ames Precision Lathes and Bench Millers 
oa Waltham 54, Massachusetts 
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surface. The weight increase of this 


specimen was more than 50° times 
greater than for the one heated in 
dry oxygen. These experiments in 
dicate that the reaction occurs di 
rectly between zirconium and water 
rather than between the zirconium 
and the oxygen formed by the dis 
sociation of the water. The authors 
state that a possible reason for the 
water Vapor mcreasing the corrosion 
rate is that the dioxide initially 
formed possesses a detect structure 
Which enhances the reaction with 


water. Experiments are planned ti 


study the semiconductor properties 
of the oxide to learn more about the 
mechanism The revicwet! believes 
that the erratic results on the speci 
men heated in dry also in 
dicate that heterogeneity of the io 
dide zirconium should be examined 
\. D. Sciwors 


Corrosion Protection 
of Light Alloys* 


HE FINAL results of an extensive 

series of outdoor exposure tests 
of some paint systems on aluminum 
and magnesium-base alloys and on 
steel are described. The Various 
ptr Is were exposed for 35 years In 
marine, industrial and rural locations 
and to salt spray. Four different 
pigments were used in the primers 
namely: zine chromate, zine tetroxy 
chromate, iron oxide and red lead 
with and without top coats 

At the marine station, the red lead 
primer, without top coats, showed 
considerable errosion When top coats 
were used, there was crumbling of 
the entire film. Furthermore. red 
lead accelerated COTTOSION ot the 
light allovs particularly after the 
coating of red lead had begun to 
disintegrate from weathering Phe 
iron oxide primes without top coats 
suffered marked chalking: this con 
dition was prevented by the applica 
tion of the top coat It appeared 
to offer appreciable protection to 
aluminum allovs but little. if any. to 
magnesium alloys. Best protection 
to the light allovs was given by the 
zinc Chromate and zine tetroxvchro 
mate primers the former being 
slightly preferable for use on the les 

Continued on p. 128 


*¥Digest of “Priming Paints for 
Light Alloys”, by J. G. Rigg and E 
W. Skerrey, Journal of the Institut: 
of Metals, Vol. &1, 


1952-53, p. 481 
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Wh eelco Imagine, if you will, a heat treating department as clean, 


COLMAN eficient and continuously operating as a hydroelectric plant! 
1 At Line Material Company's Southern plant, M-1 Garand 
S ru men $ rifle barrels are automatically loaded, hardened, quenched, 
tempered and unloaded at the rate of 165 an hour in this 
new, conveyorized heat-treating unit, with automatic time 
le controls, Only a lew pron ess and 
operators are required to cheek and operate the furnaces. 
---make temperatures behave Wheelco Instruments give them a continuous, accurate 


report on the heating process... control temperatures 


in LINE MATERIAL CO.’s precisely to produce uniform physical properties and 


minimize straightening operations. For continuous ot 


bateh-type heating operations, Wheeleo Instruments will 


automatic heat treat unit! give you better, more accurate automatic control! 


ant 


WHEELCO INSTRUMENTS DIVISION 
BARBER-COLMAN COMPANY, DEPT. K, 1518 ROCK ST., ROCKFORD, ILLINOIS 


Write for Bulletins F2-3, 
C2-1 and THR-1 


Factory-trained field engineer 


in all principal cities 
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SPEED CASE 


A free machining, low carbon, open 
re 


' 
hearth steel plate, s fn th ckne e 
1) to 8 . Tensile strength 58- 72 000 
4 


i, At cutting speeds of 150-250 
er open hearth stee!s- 
to achieve 
ness, and can be forge 
welded, using proper 
for molds, dies, plates, 


ets, etc. 


tocked 


techniques. 
fixtures, sprock- 


A 


open hearth steel plate, stocked 
nesses to g”. 


rolled 90,000 to 105.000 p.s.i. 


THESE 3 SPEED STFFLS 
ARE you pocke? 


male Speed Case 


0 cavity 
Machining 


rubber mold 
costs lowered 41°%- 


SPEED TREAT 


free machining, medium carbon, 


in thick- 
Tensile Strength as 
Average 


cutting speeds of 135-145 s.f.p.m. pro- 


duce an excellent fj 
ing time and increa 
be d 
ened 
Can be fo 


techniques 


8 station ratchet dial feed, 
for “cupping” press, of 
Speed Treat. 


A free machining, hot rolled, alloy 0 
late, stocked in widths up to 72°, thick: 
to 6”. High physical 
the gap between carbon and 
i 
. Has deep hardening proper 
ned by the addition of chromium and 


mended where rela- 
molybdenum. Recom 


rollers, gears, crane buckets. 
el dippers, baling press housi 


nish, reducing polish- 
sing tool life. It can 
rect quenched - carburized and hard- 

or induction of flame hardened. 
rged and welded using proper 


- Ideal for molds. dies, plates, 


power shoy- 
ngs, etc. 


tively high compressive streng 


lity rubber 


Corrosion Protection 
of light Alloys 


Continued from p 126 
corrosion resistant alloys The to 
coat of aluminum paint having an 
ikvd base wa 


pyroxvlin hase material. Except with 


better than the 


red lead systems, all the light alloys 
were superior to mild steel ; 
In the industrial location 

definitely accelerated corr the 
light allovs before failure of the purnt 
filrn Red lead i top coat 
ceased to protect mild steel after 12 
month 


thont 
Better results were obtained 
vith top coats but on the who 
system was inferior to those based on 
red oxide primers tor the protection 
of light allovs While the iron oxide 
primers were better, they failed to 
give protection without top coat 
on steel, severe rust developed iftes 
12 months. The addition of top coats 
gave considerable improvement \s 
at the marine station, zine chromate 
ind zine tetroxvchromate were bet 
ter than iron oxide and red lead 
either with or without top coats 
With the exception of some erratic 
failure 


systems emploving these 


chromate primers gave satisfactory 
results Fhe light alloy specimens 
corroded much Jess than the steel 
specimens, whether painted or not 
Similar results were obtained in 
the rural location although, as might 
he expected the extent of failure was 
somewhat less severe The results 


in salt fairly 


Spray corresponded 
closely to those in the marine atmos 


phere, although failure in salt spray 


This fact 


greater 


d was slightly less severe 
d Spee 
mav be attributed to the 
ties, made by W ac “7 
Co Kalamazoo, Mich. 

mirror fimsh. 


ed. Ideal for extra que 
err press brake dies, die sets, - 
trimming and forming dies, — — 
ngs, 
i latens, racks, pressure 
rine die cast dies, etc. 


Carburized 
Alloy mold 
severity of exposure at the marine 


station than had been antic ipated 

At all test sites, definite evidence 
of acceleration of corrosion of light 
metal was observed with single coats 
of red lead while zine chromate and 
zine tetroxvchromate primers gave 


outstandingly good protection 


Ce 


The general conclusions rm iched 
amc 
were a that red lead 


should be 


b) iron oxide primers are itist 


primers 


avoided on light metal 


SPEED ALLOY @ SPEED CASE = SPEED TREAT 


tory where COTTOSIVE 


DISTRIBUTED BY mec tetroxve hrom ite 


Brown-Wales Co., Boston-Hartford-Lewiston, @ Bridgeport Steel Co., Bridgeport, Conn he used on lig 
Jeals, McCarthy G Rogers, Buffalo, N. Y. @ Burger Iron Cu, Akron, Ohio m Grammer, 
Dempsey G Hudson, Inc., Newark, N. J. @ Earle M. Jorgensen Co., Los Angeles-Houston- 
Oakland-Dallas Passaic County Steel Service, Inc, Paterson, N. J. @ Peckover's Ltd. 
Holifax-Montreal-Toronto-Winnipeg-Vancouver ™ Peninsular Steel Co., Detroit, Mich 
Pidgeon-Thomas Iron Co., Memphis, Tenn. Horace T. Potts Co., Philadelphia- Baltimore 


not too severe 


evere COTTOSIVE condition 
ilkwd vehi les are 
vlin for aluminum paint 
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for the life your car 


t ' { | SUPERIOR STAINLESS STEEL cuts down 
Ip 5 care on the modern car. Where exposure’s 
greatest, Superior Stainless serves the brightest 

defying rust, peeling, rubs and scrapes 
because it’s solid clear through. © Foremost 
automotive fabricators choose Superior Type 


1430 Stainless Steel for every workable reason. 


‘CORPORATION 
PENNSYLVAN 


Let us serve your requirements. 


\\ 
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Hot billet goes through first poss after dis- 
charge from Gas-fired billet heating furnace. 


provides 
the accurate temperature control 
for precision heat processing at 
acme. Sheffield Steel Corporation 


Gas-fired billet furnace with inclined hearth. 
Gas burners located on left side of furnace, 


No other industry conducts more heat processing — metallurgical heat processing operations must be 
operations than the steel industry, and the use of carefully controlled, for just a slight deviation 
GAS in the many reheating furnaces and heat from the required temperature may throw the final 
treating operations at the Shefheld Steel Corpora- results way off. 
tion has contributed to lower production costs Shetheld is typical of the modern industries 
plus higher efhciency in their plants. which rely on the complete versatility of GAS. 
For instance, the Shetheld plant in Kansas City Modern Industrial Gas Equipment ts designed to 
produces a great variety of products, from staples implement production-line techniques wherever 
and bolts to hot rolled bars and shapes. Through- heat 1s required in processing Operations 
out their production, from the making of basi For more information on how GAS and Modern 
steel to the finished mill products, GAS plays a Industral Gas Equipment is being utilized to 
major role in maintaiming the accurate tempera- increase the ethciency of heat treating production 
ture control required. All ferrous and non-ferrous lines, consult your Gas Company Representative. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK 
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men and modern tools 
make Finkl steels the finest 


Whether it’s 35 tons of special alloy analysis or a quality carbon heat, 


the experience of steel men like Dave, Bruce, Roy, Lennie, and Chick 
plus modern tools such as the new electric furnaces shown above com- 
bine to make Finkl steels the finest available. 

Each heat is constantly checked and carefully controlled, for here is 
where Finkl quality begins. Here is where we start proving that the 
finest product is the least expensive to you in the long run. 

Since 1879, Fink] has developed many special analysis steels of their 
own through the desire to constantly improve and to produce the finest 


die blocks and forgings at the lowest cost to you. 


A. Finki & Sons Co. 


2011 SOUTHPORT AVENUE + CHICAGO 14 
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Quality Control in 
Metal Processing” 


JHINCIPLES are more 
time than is practice, and a good 
reliable. The 


this paper is to outline some of the 


persistent 


deal more purpose of 
factors underlying control of quality 
and to reduce promising lines for 
future research and development 
The technical control of processes 
is not an end in itself. At any one 


time within a company there is an 


optimum standard quality for a prod 
uct. Control of quality in the region 
of this standard is economically ce 
sirable Frequently schemes ot ith 
strumentation or recording are de 
vised apparently for their own sake 
with only a vague and hopetul pie 
ture of how the quality or economy 
will be affected. Such a state is not 
regarded as control 

Quality has two separate but not 


incompatible aspects. One concept 


regards quality as being measured on 


a scale leading to objective 


perter 


*This A-F Machine 
was built specifi- 
cally for remov 
ing cyanide from 
hardened gears.. 
quickly, efficiently, 
economically! 


This A-F TRADE 
MARK assures 
“quality con- 
trol” in your 
metal products 
washing oper- 
ation 


ALVEY- FERGUSO 


ougimal Since (90! 
THE COMPANY 


166 Disney St. 


REPRESENTATIVES IN PRINCIPAL CITIES 


Cincinnati 9, Ohio 


Send us, without obligation on our part, your latest booklet showing how other 
manufacturers have solved specific metal cleaning problems 


My name 
Name of Company 
Street Address 
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Title 


tion without relation to uses o1 ippli 
cation. Second, quality may be linked 
to ultimate use. the criterion be mig 


In metallurgical 


fitness for purpose 
manufacture the ideal standard is set 
by the intended purpose 

A simple example is a strip of 
metal produced for subsequent deep 
drawing The quality of the strip 1S 

function of its chemical composi 
tion, metallurgical structure and 


properties, surface condition, and its 


dimensions. All of these quantities 
except surface) can be measured 
with prec sion and xpressed numeri 
cally. If no method of physic al mea 
best that 


can be done is to establish standard 


surement is available, the 


examples and use them as guide s for 
classifying the produc ts on the basis 
of the judgment of the inspector The 
best standard of quality for an indi 
vidual article is the nearness of the 
strip to the standard expressed. nu 
merically. In case of a group of strips 
the best measurement. of quality 1S 
the mean and standard deviation of 
the dimension or quality characte: 
istics of the individuals 

The cost of produc tion is expect d 
to rise steeply as the tolerances about 
the ideal dimension are narrowed 
and will tend to level to a constant 
tolerances — are 


money value aS 


widened, This relation is termed the 
cost curve. The value to the custome: 
Is zero at some port just beyond the 
widest ia ceptance tolerance and usu 
ally flattens out as the ideal dimen 
sion is reached, so that narrowes 
tolerances result no increase in 
value. FOF all profitable production 


processes the value curve and. the 


cost curve intersect. The tolerance 
for optimum profit is at the point of 
greatest difference between value 
and cost 

For any process operating to fixed 
tolerances, there is an optimum rate 
of rejection which minimizes the cost 
ot production pel unit of acceptable 
Effort should be made to 


ascertain and then to attain this best 


produc 4 


rate of rejection rather than merely 
to attempt to decrease rejections to 

W. A. Shewhart's definition of con 
trol is used as a basis of further de 
velopment: “A phenomenon is said 
to be controlled when, through the 

Continued on p 132 


*Digest of “The Principles of 
Technical Control in Metallurgical 
Manufacture”, by A. R. E. Singer, 
Journal of the Institute , 

Vol. 81, March 1953, p. 329 
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(A PIONEER PRODUCER OF ALUMINUM STRIP SINCE 1089) 


announces 


A New Cold-Rolling Mill producing TRUSPEC Aluminum Strip 
To meet today’s demand for high quality and close tolerances. 


For years, Scovill engineers have sought dependable meth- We invite you to contact your nearest Scovill branch 

ods of controlling grain size, temper, directional properties office for a copy of our TRUSPEC Aluminum Strip 

and dimensions in aluminum strip to the same precision brochure giving you complete details . . . including technt- 

cal data and specifications of available alloys. 


standards long since established for Scovill Brass Stnp 
A trial run will show you to what an important degree 


Today, TRUSPEC, Scovill's Aluminum Strip pro Scovill TRUSPEC Aluminum Strip will aid you in making 
duced on this brand new cold-rolling mill, fully measures it possible to minimize “orange peel” effect and “earing.” 
up to these standards. Extra long coils also help in reducing press down-time 


SCOVILL MANUFACTURING COMPANY, WATERBURY 20, CONNECTICUT 


Contact your CH) nearest office 


BOSTON AREA CLEVELAND 2, Ohio _ NEW YORK 17, New York ROCHESTER 4, New York 
1116 Grect Plain Avenue 6516 Detroit Avenve Chrysler Building East Hiram Sibley Building 
Needham 92, Mass. 161 East 42nd Street 311 Alexonder Street 
CHICAGO 51, Itlinois DETROIT 7, Michigan PHILADELPHIA 22, Pennsylvania SAN FRANCISCO 7, California 
4105 West Chicago Avenue 6460 Kercheval Avenue 1419 North Broad Street 434 Brannan Street 
CINCINNATI 2, Ohio LOS ANGELES 23, California PROVIDENCE 3, Rhode Island STURGIS, Michigan 
49 Central Avenue 2627 South Soto Street 183 Public Street Congress Street 


Quality Control in 
Metal Processing 


(Continued from p. 130 
use of past experience, we can pre 
dict, at least within limits, how the 
phenomenon may be expected to 
varv in the future.” 
Uncontrolled processes will not 
continue of themselves to give a 


Betore 


process control Is established the 


product of constant quality 


causes of variation must be separated 


Into assignable and random Causes 
and the cause related to the effect. 
The next stave 1s to set up standards 
by defining the tolerance or limits 
within which the product may vary 
and yet remain acceptable. 

The chief characteristics of fou 
main methods of control are con 
sidered: automatic control, control by 
human operator statistical control 
and operational research. The par 
ticular feature of statistical control is 
the recognition of the part played by 


chance fluctuations in manufac turing 


Track mounted, transfer and charging machine and part of the 
group of six JET gas fired plate heating furnaces which it serves. 


JET's creative engineering goes far beyond the actual 
fine furnaces we build. JET always approaches your furnace 
problem from the standpoint of your maximum production. 
Rugged, efficient charging and discharging equipment is 
often the key to successful and profitable furnace operation. 


The equipment pictured above was designed to obtain maximum 
production from a bank of plate heating furnaces built by JET 
in 1942. Cold stock placed on the table of the charging machine 
is quickly and smoothly transferred to any of six identical furnaces 

and withdrawn from the furnace at the cx mpletic n of the heating 
cycle. Smooth, positive functioning is attained by all-electric drives 
through fluid couplings controlled by electric braking. A 
operator has full control of all phases of the charging and dis« 
ing operation. 


single 


nar g 


JET considers the design of material handling equipment 
as much a part of its job as fuel economy itself. Let us help 
you solve your furnace automation problems. 


It's a good bet to see JET 


JET COMBUSTION, INC. 
INDUSTRIAL FURNACES * EQUIPMENT ENGINEERS 
7917 So. Exchange Avenue * Chicago 17, Illinois 
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operations leading to a pro edure for 
dealing with them and for reaching 
definite conclusions despite their oc- 
currence. Uncertainty is inherent in 
any data and is shown up clearly by 
but is not derived from, a statistical 
analysis. The methods of operational 
research are not clearly described 
Its broad objective, however, is com- 
mendable; this is to collect and ana- 
lvze data obtained during manutac- 
ture or use of the product and to 
present the results as a basis for 
executive action. 

It is concluded that advances in 
the control of quality will be mad 
by extending technical control to 
cover more of the primary variables 
encountered in manufacture 


F. G. Norris 


Four Approaches To 
the Study of Plasticity” 


HIS PAPER Was the 23rd Autumn 

Lecture of the Institute of Metals 
presented at Oxford in September 
1952. Professor Swift, from the Uni 
versity of Sheffield, is one of the out 
standing engineers engaged in stu- 
dies of metal forming processes. His 
unusual knowledge of — industrial 
forming operations is supple mented 
bv a keen insight into the nature of 
the physical process of slip within 
metal crystals, and by an understand 
ing of mathematical analvses of mac 
roscopic plastic flow processes 
Among the attributes of the author is 
his unique ability to tell a complex 
story in an interesting and clear way 
\ quotation from the article will illus 
trate the lucid and humorous style of 
the presentation. In describing the 
technological skill involved in trans 
forming a flat sheet of steel into an 
automobile fender in a single stroke 


Neithe ! 


the man who casually presses the but 


ofa press the author savs 


ton nor his mate who idly applic San 
oily rag at the right spot on the sheet 
has anything to learn from Charlie 
Chaplin in the matter of masterly 
nonchalance The text is technically 
sound and cleverly written, with just 
enough humor injected appropri 
ate places to make the paper a plea 
sure to read 

The discussion of plastic properties 


Continued on p 134 


*Digest of “On the Foothills of 
the Plastic Range,” by H. W. Swift, 
Journal of the Institute of Metals, 
Vol. 81, November 1952, p. 109-120 
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We are specialists in 


F U R N ACE PA RTS a nd Fl XTU RE S ee or. 
any size and shape —but just one quality 


Whether you need baskets weighing a few pounds apiece, or retorts 
weighing several tons per unit, we can supply dependable heat-treating 
equipment that stands up to the severest punishment and gives long, 
trouble-free service. We offer only one quality: the best. 


Furnace parts and fixtures made of Nichrome* and Chromax* —the 
high heat- and corrosion-resistant alloys specifically developed by Driver- 
Harris—are unsurpassed for heat-treating applications. Both alloys 
assure appreciably lower heat-hour costs. 


With our exceptional facilities for designing and manufacturing, 


we can meet any specifications—supply you with equipment “tailored 40° diameter —50” high 
for the job.” 


ures Alton, | Nichrome and Chromax are produced only by 


Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, Son Francisco 


MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 
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Four Approaches To 
the Study of Plasticity 


(Continued from p. 132 


is divided into four classifications 


metallurgical mathe 


engineering, 
matical and physical—with the view 
point of each being substantially dif 
ferent The 


neer are ge nerally compelled to Use 


metallurgist and engi 
empirical and trial-and-error meth 
ods; the metal phy sicist is Concerned 
with deve loping an unde rstanding of 
the nature and mechanism of plastic 


flow on an 


atomic seal and the 


mathematician’s interests in plasticity 


range analyses of be 


from making 


havior on an atomic se ale to the mac 


roscopic distribution of stresses and 


Strains Im a given material being 


formed in a spec ified manner. 

The mathematician’s approach is 
described. with historical references 
and developments being inc luded for 
However 


perspective no comple xX 


or detailed analyses are included, be 
cause this paper was intended to cde 
scribe the state of knowledge nm a 
broad and Enough ex 
though to 


ot development 


general way. 


unples are show 


state 
The approa h of the metal physi 
} 


cist 1S CISCTISSE d 


the present 


with the objectives 
of discovery of new materials ration 


alization of pre dictions of the effects 


"Sag 


a 


Weithy of you consideration! 


- and 


may save you thousands of dollars annually 


Ay liminating and difficult 
DULLNESS 


Here are three typical uses: 
PLATING — MAGIC DRY is a remarkable new product that 


helps eliminate rejects and increases production 
MAGIC DRY is used in the rinse cycle in concentration of 1-2 
ozs. for every 10 gallons of water 180 
will eliminate plating stains and maintain the bright finish of 
the plated work 
TUMBLING — Four ozs. of MAGIC DRY per gallon of water 
applied to tumbled parts at room temperature immediately 
after tumbling retains the bright finish of the tumbled parts 
and thereby prevents them from rusting or staining. 
CLEANING — When | oz. 
alkali 
d fficult 


cleaner, vapor degreaser, or 


cleaning problems become a 


to 212 F. MAGIC DRY 


of MAGIC DRY is added to your 
solvent cleaner, 


matter 


cleaning problems 


HERE ARE 4 
additional, new, proven 
products that will in 
crease production and 
reduce costs! 
COMPOSITION D—Rust 
preventative, solvent, 
detergent, cleaner, ran 
cidity retardent 
MAGICLENE 32 — Rust 
preventative, rust re 
mover, cleaner and 
paint base 
BLACK MAGIC SS. — 
Black finish for stain 
less steels, cast and 
malleable irons 
PIK-AIDE—Pickling ad 
dition agent 


In plating, 


many 
of routine. 


Send for technical 
bulletins and samples. 


Send for a sample of MAGIC DRY and be convinced! 


THE MITCHELL-BRADFORD CHEMICAL CO. 


2446R Main St. 


Stratford, Conn. 


Mi 
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of mechanical or heat treatments, and 
planning of test procedures for plas 
tic properties along more basic lines 


The metallurgist and physic ist are 


treated somewhat roughly by the 
author; that is, in discussing space 
lattices and unit cells he savs * the 
engimeer .. is not accustomed to 


deal in astronomical reciprocals, and 
the microgeometry of the space lat 
tice is based upon tec hniques which 
to be 


In discussing the model of a disloca 


have seen to be disbelieved 


tion he savs ~ the nodulus net 
works ot knock-kneed 


which the metal physicist is apt to 


knobs inh 


enmesh his students 

The engineering approach to the 
problem is treated with due humility 
Phe general problem of analyzing 
stresses and strains during even sim 
ple forming ope rations 1s still bevond 
the range of the theoretical plastician 

deep drawn evlindrical shell was 
chosen as an ¢ sample for illustrating 


approximate methods for calculating 


stresses, strains and punch loads 
Even though the methods are ap 
proximate, the theoretical values 
remarkably well with actual 


measurements 
This paper is one that everyone 
interested in pl istic flow should read 
ind those who take the few minutes 
required to do so will find it thor 


oughly enjovable Parkes 


Thermocouples for 
3400° F. Temperatures* 


KING 


out in the 


casting 


operations Carr 
Ames 
part of a program of study of hig 


Laboratory a 


lting metals and alloys, it w 

found necessary to measure with 
ores of accuracy temper i 
tures up to ipp nximately 20000 

630° | Because of the nature of 
the metals these operations had to be 
done in either vacuum or inert at 
mospheres Radiation pyrometer 
Vere found to be unsatisfactory in 


this work due to ¢ 
vhich 
to formation of deposits on the sight 
Continued o 


volution of gases 


cut down light intensity ind 


® Digest ol 


Phermocouple H A Wilhelr 
H Svec, A Snow and \ H 
Danne, United States Atomic Er 
ergy Commission report AECD-327 
available from the Office of Tect 
nical Service Department of Con 


Washington 25, D.C. Pri 


Kh 
"| 
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; High-Temperature 
QUALITY PRODUCTS OF CHEMICAL RESEARCH ‘ 
cents 
Big : 


Whooosshh! Jet engines generate a 
heat which, 
uncontrolled in flight, would cause disastrous 
metallurgical distortions within the delicately 
balanced engine. So the problem is... or 
rather was 


powerful amount of heat . 


. . how to provide a dependably 
accurate means of measuring exhaust tem- 
peratures so that the pilot might have control 
over how hot his jets get. 


And the answer? Special wiring harnesses 
running from engine to instrument panel... 
harnesses now made exclusively with Hoskins 
Chromel-Alumel thermocouple alloys. 


Yes, wherever durability and accuracy are 
required in a thermocouple . Whether for 


jet engines or industrial furnaces . . . you'll 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 2, MICHIGAN 


NICKEL CHROMIUM 
WIRE / 


find Chromel-Alumel right for the job. Ex- 
tremely durable . . . highly resistant to heat, 


corrosion, oxidation . . . guaranteed to register 


true temperature-E.M.F, values within speci- 
fied close limits. 


Heating elements made of 
Hoskins Chrome! deliver full- 
tated power throughout their 
long and useful life 


hats only part of Hoskins’ product picture 


though. Other specialized quality-controlled 
Te) deve oped na produc ed by Hoskin 
llo tor brazing belt Allo | 
for tucing engin ilves special alloy to 
spark plug clect odes Allov S02 for heat 
resistant mechanical applications. And, of 
course theres Hoskins CHROMET the 
— Sparks fly better, 
original mickel-chromium resistance allov u } longer in today's spark plugs 
thanks to Hoskins’ spark 
iS heating elements and co resistors oon plug electrode alloys 
countless different product 


Hot stuff for hot jobs! 
Hoskins Alloy 502 is ideally 
suited to many mechanical- 
structural applications 
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SAVE MONEY... .. 


Flectaofilm .\«. Dept. D, P. O. Box 106, North Hollywood, Calif. 


Lubrication Problems Too... 


TRANSPORTATION MAINT. 


=— 
MACHINERY MAINT.) 
)) SPORTING Goops ||) } 


[PIPE LINES 


ort - 
AUTOMOTIVE MAINT 


BUSINESS MACHINES 


where ufdinary | 
lubrication 1s not 
adequate due to 

extremely high or low 


temperature, solvents 
inaccessibility, dirt 


pressure, etc 


1001 INDUSTRIES | 


FACILITIES IN 
PRINCIPAL CITIES 


Write for Doctor E's FREE Bulletin of case histories and technical data 


METAL 


Send for bulletin giving specifications, 


construction and operation data, 


NOW — safe, practical 
RADIOGRAPHIC INSPECTION 


at truly low cost... 


With Technical Operations’ DES (a new 
directional exposure 
handling of up to 


shield) tor the 
10,000) millicuries of 
Cobalt 60. The DES was specifically designed 


sate 


for radiographic inspection of castings. weld 
ments, assemblies, forgings, etc. It is the first 
real step forward in industrial radiography 
since X-ray. Producing radiation equivalent 
to 2 million volt X-ray, the DES can be used 
for thicknesses ranging from less than 


to over 6” of steel, brass, bronze, ete. 


SAFE The need not 


leave the room during exposures 


radiographer 


PRACTICAL Exposure times are cut 
from hours to minutes. Calculations are 
Control of the beam is simple 
7 Mounted on a castered lift truck 


Cusy 


INEXPENSIVE Much lower cost. tor 
basic equipment (less than $4000), No 
expensive shic Ided room required No 
maintenance. No tubes” to 
No circuitry to be serviced, 


TECHNICAL OPERATIONS INC. 


6 SCHOULER COURT + ARLINGTON 74, MASSACHUSETTS 
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Thermocouples for 
3400° F. Temperatures 


Continued from p 134 
An alternative method of 


measuring these temperature S Was to 


windows. 
use a thermocouple but the usual 
“high temperature” thermocouples 
could not be used for the te mperature 
range encountered in this work 


The ther 


mocouple seemed to have consider 


tungsten-molvbdenum 


able promise and was the first one 
Phe 


tungsten 


investigated materials used 
16-mil 


wire 


were and molvb 


demum obtained from — the 
Callite Tungsten Corp, and double 
bervilium 


bore thermocouple 
| 


insulators made in the Ames Labora- 
tory. This thermocouple found con 
siderable use in the high-temperature 
but 


since it possessed a very small emf 


metallurgy of the laboratory 


coefficient and reversed in sign in the 
15000 ¢ 9730° 


further studies were made to find a 


region below 


more suitable couple. 
( ouples were prepared from tan 
talum-molyvbdenum,  tantalum-tung 


sten, columbium-molybdenum and 
columbium-tungsten for preliminary 
Only the 


columbium-tungsten 


tests. tantalum-tungsten 


and showed 
promise and ( alibrations were ¢ arried 
‘| he 
columbium wire was obtained from 
the Fansteel Metallurgical Corp 


In general, calibration involved the 


out on them. tantalum and 


comparison of the test couple with 
Pt-Pt. 10% Rh thermocouplh up to 
3050° F.. followed by a checking of 
this curve against melting points of 
pure metals. Metals used to check the 
comparison calibrations Were \g Cu 
Au. Pd and Pt. Melting temperatures 
inn the 
10S3 


standards were 
order of 960° ¢ 1760° | 

19S] 1063 (1945), 1553 (2827 
livia * 3293° F respectively 
The Ag and Cu were used in massive 


the Au 


and calibrations with the latte: group 


used for these 


and 


form Pd and Pt in wire torm 


were carried out by making a con 


nection between the two thermo 


couple wires with a short piece ot 


wire so that the melting point was 
to be observed as the wire was 
heated slowly It was found that 
values within millivolt were 


readily reproduced. The points ob 
tained in this wav agreed well with 
the comparison calibration and in 
addition gave a calibration point at 


(Continued on p. 138 
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The Park Neutra-gas Story: 


No sludge, no de-carb in neutral® salt baths 


rectified by Ansul methyl chloride! 


A patented development of Park's research labora- 
tory, the Neutra-gas process efficiently and economically 
neutralizes chloride base salt baths . . . maintaining 
them free of de-carb in temperatures ranging from 
1350°F. to 2300°F. The decarburizing oxides present 
are chemically converted back to chlorides by passing 
methyl chloride through the molten baths. 


No solid rectifiers and their subsequent sludging are 
needed. No fresh salt additions are required except to 
replace drag-out. Fluidity of saltis maintained like new At Comimercial Steel Treating Corp., in Detroit, salt 
and slug gishness caused by solid rectifiers is eliminated. bath furnaces are daily cleansed of all impurities. 

Complete details of the Neutra-gas process plas Reciifying gue is bubbled inte Park 


a . ; Salt molten at its operating temperature of 1500 F. 
valuable information on neutral salt baths, their opera- 


tions and uses, are described in a technical Bulletin 


available to you by mailing the attached coupon. 


* Truly neutral chemically. Alka- 
linity can be maintained at zero. 


Even high-speed hardening baths up to 2300 F. are 
easily maintained neutral. At Commercial, both pre- 
heat and high heat are rectified daily to zero 
alkalinity. Rectification is at 1850 F. in the high 
heat, done either on idling time or when furnaces are 
being used for hardening high carbon, high chrome 
die steels. Salt is Park Pre-heat 117, and Park 
High Heat 175-S. 


* Liquid ond Solid Carburizers * Cyanide, Neutral, 
and High Speed Steel Salts + Coke + Lead Pot Carbon 
* Charcoal * No Carb * Carbon Preventer * Quenching 
and Tempering Oils * Drawing Salts * Metal Cleaners 

* Kold-Grip Polishing Wheel Cement 


PARK CHEMICAL CO. 


8074 Military Avenue Detroit 4, Michigan 
Send free bulletin on Pork Neutra-gas Process. 


Name Position 


Ansul Methyl Chloride (CH Cl) is a liquefied 


Compony 
gas, 99.98%, pure (by weight). 


Patent number — 2474680 — Nevutra-gas Address 
Process license fee, $25.00 per year. 


Third in a series of advertisements describing Park processes on the job. 
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Thermocouples for 
3400° F. Temperatures 


(Continued from p. 136 


» temperatures far above this point 


wed that no radical « hange i 


\ttermpted calibration in the 


prometer was not reliable because 


the correction factors were unknown 
Calibration curves were obtained 


for several lots of wire 


coupled with a single lot of W 


calibi ition was found to 


for each lot of wire within 


5° F however, the difference 
calibration between separate lots in 
some cases amounted to as much . 
100° C. This is rather difficult 
explain since the different batche 


of columbium were of the 


purity and had the same treatment 


CONVEYOR _ 


FURNACE 


® BRIGHT ANNEALING 
SOFT SOLDERING 

SILVER BRAZING 
SINTERING 


Seo S&W ser ALL 

your furnace requirements! 
S&W builds a complete line of industrial 
furnace equipment. Typical furnaces man- 
ufactured include conveyor, batch, pusher, 
and strip types. Powered by gas, oil, elec- 
tricity. Used for brazing, annealing, bright 
annealing, hardening, soldering, nitriding, 
drawing, sintering, many other processes. 
Made in a variety of sizes and capacities 
to meet your needs. 


Other S&W Equipment includes: 
Ammonia Dissociators, 
Gas Conditioning Units. 


Electric and Fuel-Fired Furnaces @ Atmosphere Generators 


USED IN GENERAL INDUSTRY FOR 
PRE-PRODUCTION AND EXPERIMENTAL WORK 


Here’s the small, efficient con- 
veyor furnace that’s perfect 
for many furnace require- 
ments! Check these outstand- 
ing features: Large heat out- 
put (up to 2100° F). Builds up 
heat fast. Temperature con- 
trolled automatically * Con- 
struction is gas-tight. * Proc- 
esses work continuously * Belt 
speed is variable * Electric 
power requirements are low 
* Low in cost * Economical 
to operate! 


Write for descri 
tive folder 


all the details! Your 
samples processed 
FREE at no obli- 
gation! 


SARGEANT & WILBUR, INC. 
186 Weeden Street, Pawtucket, R. I. 


@ Gas Conditioning Equipment 


Ihe fact that tungsten recrvstal 


lizes at high temperatures and be 


comes very brittle is a serious draw 


back. Junctions cannot be welded 


because the the rmocouple then can 
not be moved without breaking. It 


was found that a satisfactory junction 


can be made by tightly twisting the 


more ductile columbium wire around 
the tungsten for several millimeters 
and then tighth pinching the two to 
vether. To re-use the couple, the 
brittle portion is broken off and a 
new punction formed 


Phe couple was used regularly for 


quite some time in the Ames Labora 
tory and in pilot plant oper ition 
and although it possesses serious 


faults compared to the conventional 


low temps rature the rmocouple it 
the best found up to the present time 
fon the temperature involved 

CG. M. SINcLAW 


Quality Control in the 
Production of Magnesium 
Alloys for Hot Working* 


[' IS interesting to note the empha 

sis that has been placed by the 
withors upon thi importance of con 
scientiousness and « xperience in th 
production and control of quality 
in melting and casting macnestum 
alloys Their presentation is) com 
plete and detailed. From it. with 
only a working knowledge of mag 
nesium melting and handling. one 
should be able t 
of good quality 


achieve « isting 


The close adherence in pi 
to the procedures described in thi 
paper has provided a means to pro 
duce a material of very satisfactors 
quality, and has enabled them to 
maintain a rejection rate of less than 
If over a period of several year 

melt the magnesium-alumi 
se allovs ind chill 
cast them into permanent “book 
molds for extrusion and rolling ingot 
High-stretch magnesium-zine 
illovs are poured by the semi 
continuous direct-chill proces 

An unusually intensive quality 
ontrol program is necessit ited by 
the fact that thev are pl ducers of 


Continued on p. 140 


ium Alloy 
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| 
; nature of the curve for the Cb-W 
couple was evident, it was felt that 
the curve might safe ly be extra 
poluted to at least 1900" ¢ 3450 
| 
higher range using an optical 
noduction 
v | 
| ' | 
AL FOR = 
JEWELRY 
PRODUCTION 
Gas ~ " 
3 
| *Digest of “The Control of Qual 
ity in Melting and Casting Magne 
ana 8. B. Hirst 
4 ee inson and S. B. Hirst, 
Journal of the Institute of Metals, 
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It maintains 


The properties you need for speedier, 
surer quenching demanded today are in 


Houghto-Quench. Any 


today's low alloy steels 


steel even 


gets uniform 
deep hardness in the Houghto-Quench 
bath 

Houghto-Quench has rapid wetting 


out ability faster draining less drag 


out, hence lower cost per ton of steel 


quenched proper fluidity in 
the bath. It dissipates heat quickly to give 
you faster quenching through the critical 
stability and 


assured by the Houghto 


zone. Exceptional oxidation 
resistance are 
Quench 

Get further information from the Hough 
ton Man — or write to E. F. Houghton & Co 


Philadelphia 33, Pa 


formula 


HOUGHTO-QUENCH 


111 hea’ treating 
Liquid Salt Baths 
latest booklet 
ering heat treating 
salts for carburiziag 
eutral hardening 
nnealing, tempering 
martempering and 
ther heat treating 


perations. Get a copy 


. @ product of 


Ready to give you 
on-the-job service . . 


NOVEMBEI 


SS 
When heat treating troubles 
tough, time tur 
get tough, us 
a> 
Q if 
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Hatch-type furnace—for the heat treating of circulating the heated air. This method of heat- 


aluminum alloys—consists of atmosphere type ing holds temperature with little or no varia- 
burner, mounted on the lower end of the com- tion. Mounting the burner in the duct elimi- 
bination chamber to reheat the recirculated hot nates the necessity of an extra heating unit... . 
air through the furnace. A High Heat insulated Send us your heat treating problems... our en- 
recirculating fan is standard equipment for re- gineers will make a proposal without obligation. 


Relleuue INDUSTRIAL FURNACE COMPANY 


2626 Crane Est. 1910 Detroit 14, Michigan 


Fast! 
Accurate! 
Easy! 


This compact machine tests spotwelds, 
strip, wire, anything within its 20,000 
Ib. capacity. Hydraulically powered, 

it has an easily controlled ram, self- 
acting specimen grips that are open 
sided for easy specimen insertion. 
This tester, Model ST-1, is ad- 
justable to take specimens 5” to 

9” in length. Various load 
gauges, grips, and other modifi- 
cations are available. 


Write for more information - 
give us your requirements. 


9384 Grinnell Ave., Detroit 13, Mich. 
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Quality Control in the 
Production of Magnesium 
Alloys for Hot Working 


(Continued from p. 138 
extrusion and rolling ingot to be 
fabricated by other companies 

The magnesium-manganese and 
the magnesium-aluminum-zine-man 
ganese alloys are melted in 4000-Ib 
cast steel crucibles. Charges consist 
principally of cell magnesium rin 
around scrap and sore secondary 
ingot. Manganese is added as man 
ganese Chloride. Melting and _ refin 
Ing operations are conducted under 
the protection of fluxes that are dyed 
for identification and designated by 
letter. Completely alloved crucibles 
are transferred to tilting furnaces 
where thev are held at 13S0° } 
This metal is then poured into 300 
lb. fabricated mild steel crucibles 
that are placed into gas-fired set 
tings where they are flux-refined and 
the temperature of the melt increased 
to 1470° F. The melt is then cast 
into the mold. The mold is tilted 
to a position of 15° to the horizontal 
and is slowly raised to a_ vertical 
position during the casting opera- 
tion. A hot top or top hat is used 
to supply feed-metal to the cooling 
casting 

“Careful observance of correct 
pouring temperatures and speeds is 
all-important for the production of 
sound. stock.” 

Meticulous compliance to a sound, 
conscientious program of melting 
alloving, handling and casting is 
their method of controlling non- 
metallic inclusions and producing a 
reasonably uniform. fine-grained M 
alloy (AM 503) 

It was learned while cde veloping 
the magnesium-zirconium alloys that 
only an average product could be 
obtained if these allovs were cast 
into) the conventional book-twpe 
mold. When these alloy vere cast 
into book molds, there was incidence 
of outcropping microporosity result 
ing in internal oxidation and nitric 
formation during the pre rolling soak- 
ing operation The slow solidification 
rate of the book mold also contrib 
uted to the formation of zirconium 
segregation in the larger sized ingot 

In 1944 Magnesium Elektron Ltd 
designed and constructed a small 
plant for direct-chill casting. Mag 

Continued on p. 142 
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DETROIT TESTING MACHINE COMPANY 


artners 
in the manufacture of SPECIALTY VALVES 


In every branch of the chemical process industries 


where the control of corrosive or abrasive fluids is 


a problem, it takes many types of specially engin- 


eered valves to do the job right. From the very begin- 


ning, Cooper Alloy design and foundry engineers 


have worked hand in hand with manufacturers of 


specialty valves to insure the production of stain- 


less steel components that could be relied upon. 


If you design or manufacture control, safety, relief, or 


other special stainless steel valves, we invite you 


to share our know-how and experience. Write for your 


free copy of “Thirty Years of Progress’, a booklet 


designed to give you a quick glimpse of our facilities. 


COOPER ALLOY 


| 
THE ALLOY Founory CO. HILLSIDE, NJ 
Leading producers of STAINLESS STEEL volves, fini gs and castings 
. [) Please send your new booklet “Thirty Years of Progress | 
) Please nave your representative call 
Name Positior | 
1 Company 
| Address | 
City lone State | 


gs 
| 
! 


NOVEMBER 1953, PAGI 


141 


\\ 
\ 
\ 
| | 
/ 
fo | 
// 
// 
nf 
\ 
ZOD\ 
V4 
7 


MERRILL 
MATERIALS HANDLING 


DEVICES 


e 
A 
LIFTING clamp 
| 
@ TWIN LIFTER 


DRUM TILTER 


4 SIZES 


DRAG CLAMP 


MERRILL BROTHERS 
(56-31 ARNOLD AVENUE 
MASPETH, N.Y. 
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Quality Control in the 
Production of Magnesium 
Alloys for Hot Working 


Continued from p. 140 
aluminum-zine-manganese alloys 
were readily cast without difficulty 
on the direct-chill unit. They then 
decided to utilize the machine for 
the production ot the A1comniumn 
containing alloys ZK 30 (ZW 3) and 
ZK 10 (ZW |] 

Their direct-chill machine consists 
essentially of three units for pouring 
controlling and casting of metal 

The 300-1b. melts are prepared 
from refined magnesium ingot, proe 
ess serap and zine. Zirconium is 
added as “master salt.” 
(dyed blue 
ZK (ZW) operations 


The melts are poured from the 


\ spec ial 
flux is used for 


crucibles into the mold either from 
a reservoir for rolling slabs and large 
ingot or simply down a launder for 
the smaller ingot A tundish or 
stilling plate supported in the center 
of the slab or large ingot molds dis 
tributes the metal poured from the 
reservol 

The molds are water-cooled 
sleeves, cooled by water rings the 
number of water rings depending 
Additional 


cooling is applied to the cast as it 


upon the mold length. 


emerges from the mold. 

The castings are withdrawn by a 
double acting hydraulic ram. 

The use of vibration on the mold 
was tried and discontinued when 
they found an interesting banded 
concentration of zirconium segrega 
tion and the associated '-phase in 
their casting 

Flux inclusions are negligible with 
the use of the “master salt” and 
the dual-purpose barium chloride 
weighted “HE” flux 

Slices are taken from the top of 
the castings milled and exposed to 
80% relative humidity for 48 hr. to 
expose included flux. Oxide inclu 
sions are revealed by pickling the 
croppimgs Retlectoscopic 
tions are conducted as a matter of 
routine for detecting internal crack 
ing and oxide inclusions 

At Magnesium Elektron the func 
tions of control and inspection are 
the responsibility of the metallurgi- 
cal research department. 


Roppins 


There’s still a 
NICKEL SHORTAGE! 
— BUT 


Now you can have bright, 
attractive, wear-resistant 
chromium plated finishes 
WITHOUT THE USE OF NICKEL 


LUSTER-ON® ZINCROME® PROCESS* 


provides excellent corrosion resistance 
—vup to 100 hours standard salt 
spray 


LUSTER-ON ZINCROME PROCESS 


provides good wear resistance — the 
hardness of chrome plate needed for 
tools, bumpers, etc. 


LUSTER-ON ZINCROME PROCESS 


provides accepted brilliant finish — for 
outside wear exposure required for 
automotive trim, etc. 


LUSTER-ON ZINCROME PROCESS 


provides economical operation — high, 
rugged quality at lowest possible 
operating cost 


LUSTER-ON ZINCROME PROCESS 


provides a precisely controlled ‘‘pack- 
age” process — 10 easy-to-follow, 
easy-to-use steps 


LUSTER-ON 


‘ZINCROME 
PROCESS 


FOR CHROMIUM 
PLATED FINISHES 
WITHOUT THE 
USE OF NICKEL 


Write for free data sheets 
and send a part for free processing 


*Patent Applied for 


CORPORATION 


70 Waltham Ave., Springfield 9, Mess. 
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STEEL 
Contrijugally Spun 
TUBES serve ... 


MODERN 


INDUSTRY! 


ACIPCO STEEL centrifugally spun tubes are serving in 
countless industrial applications and can very well prove to 
be the answer to your tubing problems. They are manufac- 
tured in lengths up to 16 feet under close control to meet 
national standard specifications, or can be made to special 
non-standard analyses. 


Extensive facilities at ACIPCO permit prompt delivery 
of small lots or quantity production, Typical applications 
shown here include drums for crane cables, paper mill rolls, 
quills for mine hoist drums and baling press cylinders. 


ACIPCO tubes have exceptional strength qualities to 
meet the most exacting requirements, and there is an absence 
of directional lines of weakness. They are receiving wide 
recognition as a component in weldment applications. Don't 
delay—investigate the possibilities of this versatile product. 


SIZE RANGES: 214” - 50” O.D.; 4%” - 4” wall. 


‘ 
IY PES: Carbon, alloy and stainless steel, cast iron and Ni-Resist 
SPECIFICATIONS: A.S.T.M., A.M.S., A.B.S., A.C.L, A.LS.L., 


and others 


ACIPCO STEEL tubes can be further 
shaped by conventional forging 
methods. 


AMERICAN CAST IRON PIPE COMPANY 


Special Products Division 


Birmingham 2, Alabama 


Distributors 


Austin-Hastings Company. tne Peter A. Frasse and Ce Ine 
Binney Street ' Grand Street 


Cambridge 42 Massachusetts New York ti, New York 


Strong. Cartisie and Hammond Co Williams and Company, tn 
1392 West Third Street 901 Pennsylvania Avenue 
Cleveland 1%, Ohio Pittsburgh 23, Pennsytvania 


Lyman Tube and Bearings, Ltd } M. Tull Metal and Supply Co 
920 Ste. Sophie Lane RS Marietta Street w 
Montreal 3%, Canada Atlanta, Georgia 

Ducommun Metals and Supply Co C. A. Roberts Company 

1290 South Alameda Street 0 South Aberdeen Street 


Los Angeles 54, California Chicage IHinots 


AMERICAN CAST IRON PIPE COMPANY 
P.O. Box 2603, Birmingham 2, Alabomo 


Please send me a free copy of your ‘‘ACIPCO STEEL 
Name 
Address 


City 
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Only The Commercial Heat Treater 
Can Give You Complete Service... 


as 


A Member of MTI Is a Leader in the Field 


Known for Quality—Service—Technical Ability 


The reasons for the growth and national acceptance of the com- 
mercial heat treating industry are numerous, but fundamentally are 
based upon one important factor namely “Completeness of Service” 
from A to Z— all under one roof. 

Of equal importance is the fact that this very versatility auto- 
matically with time creates an equally wide variety of skills kills 
in handling and processing all types of heat treating from simple 
stress relief to delicate controlled atmosphere hardening, nitriding, 
ete, 

In the true sense of the word your commercial heat treater is a 
“Specialist” with his entire organization established and built around 
“Service.” 

The members of the Meta! Treating Institute are the recognized 
leaders of the field and comply with the high quality standards estab- 
lished by such a group. 
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There’s a Heat Treating Specialist 
Near Your Plant 


Ace Heat Treating Company 
Flizabeth, New Jersey 

Anderson Steel Treating Co. 
Detroit, Michigan 

Benedict-Miller, Ine. 
Lyndhurst, New Jersey 

California-Doran Heat Treating Co. 
Los Angeles 24, California 

Commercial Metal Treating, Ine. 
Bridgeport, Conn 

Commercial Steel Treating Corp. 
4, Michigan 

Cook Heat Treating Co. of Texas 
Houston 11, Texas 

The Dayton Forging & Heat Treating Co. 
Dayton 4. Ohio 

The Drever Company 
Philadelphia 34, Pennsylvania 


an Steel Treating Company 
Voorcester 5, Massachusett. 

Fred Heinzelman & Sons 
New York 12, New York 

Alfred Heller Heat Treating Co. 
New York 7, New York 

Hollywood Heat Treating Co. 
Los Angeles 38, California 

L-R Heat Treating Company 
Newark, New Jersey 

The Lakeside Steel Improvement Co. 
Cleseland 14, Ohio 

Metal Treating, Ine. 
Milwaukee 1, Wisconsin 


Metallurgical Control Labs. 
Minneapolis 7, Minnes 


Metallurgical, Ine. 
Kansas City 8, Missouri 

Metlab Company 
Philadelphia 18, Pennsylvania 

Metro Heat Treating Corp. 
New York 13, New York and Kidgetield, N. J. 

0. T. Muchlemeyer Heat Treating Co. 
Reckford, Mlineis 

Nerl Heat Treating Corp. 
Seuth Bend, Indiana 

New England Metallurgical Corp. 
Seuth Boston 27, Massachusetts 

Paulo Products Company 
Sairt Louis 10, Missouri 

Pearson Industrial Steel Treating Co. 
Chicago 50, Minois 

Pittsburgh Commercial Heat Treating Co. 
Pittsburgh 1, Pennsylvania 

The Queen City Steel Treating Co. 
Cincinnati 25, Ohio 

Reliable Metallurgical Service, Ine. 
Cleveland 14, Ohio 

J. W. Rex Company 
Lansdale, Pennsylvania 

Stanley P. Rockwell Company 


New York 
Vincent Steel Process Co. 
Detroit 7, Michigan 


Winton Heat Treating Company 
Cleveland 16, Ohio 


This advertisement sponsored by these Com- 
ponies which are members of the Metal Treating 
Institute 
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Hartiord Connecticut 
Syracuse Heat Treating Corp. | 
METAL TREATING INSTITUTE 
consull your ¢ eret fi 


SAR 


FORMING 
EQUIPMENT 


PROGRESS} 


HEAT TREAT- 
ING SUPPLIES 


S ENGINEERS 


poRATS 


METALS & 
ALLOYS 


TESTING 
WELDING 


| 
He 
Ar 
ING 
Nc 
x 
4 
| 


It’s Dice for the Best 
in Metal Testing Instruments 


The METROSCOPE (mode! ms-i01) 
—measures thickness and de- 
tects defects in materials 


Here is an extremely flexible and 
versatile test instrument which 
uses ultrasonic sound waves to 
measure thicknesses of metals and 
other sound conducting materials. 
It is particularly useful where 
measurements can only be made 
from one side of the material. Also 
detects internal defects or lack of 
bond between metals. 

For free bulletins, write to 


J. W. DICE CO., Englewood 3, New Jersey 


Non- destructive Testing and Measuring Instruments 


NF 
‘ 


for rapid, accurate, non-destructive 
THICKNESS MEASUREMENTS ; 
and FLAW DETECTION from one side 


AUDIGAGE® Thickness Testers 
Ranges: 0.020" to 4”, and 0.060" to 12”. 


AUDIGAGE® Ultrasonic Micrometer 
Direct-reading; Special ranges as required; 
Accuracy as high as ~0.25'%. 


CRYSTALS: Standard arid special mountings; internal 
ground returns; high-temperature operation. 


RANSON 
NOTMUMENTS, 


439 FAIRFIELD AVE- STAMFORD: CONN on Request 


Literature 


KENTERON 


MICRO 
HARDNESS TESTER 


U-TYPE * WELL TYPE * DUAL TUBE 


FLOW METERS 
DRAFT GAUGES 


For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 


Also a complete line of 
accessories. 


ASK FOR CATALOG C-12 
: THE MERIAM INSTRUMENT CO. 
1 10932 MADISON AVE. 
Applies 1 to 10,000 gram loads CLEVELAND 2, OHIO 
Write for Bulletin 


@ U-TYPE MANOMETER 
Kent LABORATORIES 
PEEKSKILL NEW YORK 


Powder Metallurgy 
Hatdenability Test 
Combustions | 


METAL PROGRESS, PAGE 146 


tell Boder what you need 


| 
: 


+ 


| Melting by Carbon 


Carbon & Sulfur Det. 
"High Fusion 


MANY TYPES OF TUBE 
FURNACES 


SCIENTIFIC COMPANY 


719 LIBERTY AVE... PITTSBURGH 22, PA. 
PHONE: ATLANTIC 1-5525 


| | MERIAM | 
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NEW. | ditte re ntial 
flow meter 


Employs diaphragm unit 
for measuring 


air flow 2. gas flow 
or oir flow flow ratio 


Model 140 
TABER ABRASER 


Simulates ACTUAL abrasion and 
wear conditions during test and 
gives ACCURATE numerical in- 
dex for your report. Recognized 
the world over as the STANDARD 


for testing maximum wear resist- 


PYROMETER 
SUPPLIES 
Control Temperatures 

More Closely 
Reduce Cost —— Save Time ance of all types of metals. Send 


Ne. 5 you hon for free booklet! 


Get your free copy today 


TABER STIFFNESS GAUGE 


Determines both INITIAL 
ond NORMAL stiffness of 


sheet and wire specimens 


eThermocouples «Protection Tubes 
«Thermocouple Wire «Lead Wire 
e Insulators Terminal Heads 


and gives report from 


DIRECT READING 


Write for 
FREE FOLDER 


Low prices for top quality If you want to perform 


Prompt shipment from stock Tensile or Brinell testing operations 


ARKLAY S. RICHARDS CO.. Inc quickly and simply — contact 
74 Winchester St. 
Newton Highlands 61, Mass. Detroit Testing Machine Company 


9390 Grinnell Ave. + Detroit 13, Mich. 


Alexander 


SHEET METAL TESTER 


For Erichsen Test 


“MAC” MULTI-METHOD EQUIPMENT 

Electronic Equipment for non-destructive produc- P 

wire rod, and tubing for mechanical foults, variations in Determines 
composition and physical properties. Average inspection speed 120 ft. per minute workability 

i Over 50 steel mills and fabricators are now using this equipment. 


Electrical Equip- | “MAC” COMPARATORS | Electronic 


tion inspection of steel bars 


of ferrous, 
non-ferrous and 


| ment for rapid and efficient demagnetizing of Instruments for production sorting | 

| steel bors and tubing. When used with “MAC” both ferrous and non-ferrous mate- | fine metal sheets 

| Multi-Method Equipment, inspection and de- rials and parts for variation in compo- | and strips to point of fracture. 
| magnetizing can be done in a single operation sition and physical properties 


Reading—accurate to 0.0004”... . 
“MAC” MAGNETISM DETECTORS | 


Inexpensive pocket meters for indicating residual | Write tor Catalog 
magnetism in ferrous moateriols ond p 


FOR DETAILS 
WRITE: 


J. ARTHUR DEAKIN & SON 
150-28 Hillside Ave. + Jamaica 2, N.Y. 
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TRUCK LOAD or HANDFUL 


LAKESIDE sets the Pace in 
STEEL IMPROVEMENT 


The Lakeside Steel Improvement Co. is the 
largest commercial steel treating plant in 
this area—offering the widest range of 

steel treating services. Recent expansions, 
coupled with the latest and most efficient 
equipment, have greatly increased service 
speed. Lakeside's complete metallurgical 
services insure that your steel will be 
treated to meet your exact specifications. 


S418 LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON 


 kromolloy 
> 3 Times Longer Life 


= ON ALL AMERICAN AND SWISS PATTERN FILES 


NON CLOGGING © RUST RESISTANT © LONGER LASTING 


Tiarco Corporation has appointed LR Heat Treating Sales Co. as distrib- 
utor of Kromolloy Processed Files. For further information, call or write to 


treating saves co. 
$F NEWARK 5. N J 
MARKET 2-7798 


(fer surface hardening stainless stee!s) 


whet tt is .. what it does .. how it works Lindberg Steel Treating Co., covering in- 
++ how you can use it. dustrial America from coast to coast, with 
Write todey for your copy of this 24-page plants in Rochester, Chicago, St. Lovis and 
booklet. Specific subjects discussed include Los Angeles, is now fi d to Malcomi 
«+ « pretreating the steels . . . selective Mal for ite customers. For particulars call your 
comizing ... cose depth . . . wear resistance neorest Lindberg plent. 

. corrosion resistonce . . . possivation of LINDBERG STEEL TREATING COMPANY 
Chicage 7, 


specifying Malcomizing for the surface 
hardening of stainless steels. 


‘woai-ee-se LINDBERG STEEL TREATING CO. 


LIST NO. 38 ON INFO.COUPON PAGE 158 
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THE STORY OF MALCOM 
of A special “case history” section shows MOnroe 6-3308. St. Lowis 15, Missouri, 
= how nationally known manufacturers ore Taylor, Phone: Fireside 6200. Los Angeles 23, 
‘ 


If your product or plant must handle sulfuric nitric 
phosphoric mixed acids... or acid-salt solutions 
you can profit by using Hlium. 
More than 30 years of use in critical processing operations 
have proved Hlium unsurpassed in handting these hight» 
corrosive acids both liquids and gases at virtually all 
concentrations and temperatures, addition, 
serves to resist erosion and heat equally well 
ideal for use in the drug. dairy, chemical and food in 
dustries because it lends itself so perfectly to sanitary 
construction. Other outstanding uses have been found 
in petroleum processing, ordnance work. and many 
This is Ilium welded marine applications 
tubing. Easily bent and 


Available in castings up to 575 is easily machined 
flared to exact tole: 


and welded) Samples tor testing and investigation will be - 

ances, it retains a bright sent upon request, Pw 
finish in service write for Bulletin 651 for Complete Data ae ¢ fy 
industrial epe 
Made entirely 

JELIOM TCORPORATION, Freeport, LLINOIS motgrie! bere 
pumped ov 


Makers of Special Alloys and Quality Castings for Industry toinless ster 


OFFERING FACILITIES FOR: 


fast... inexpensive way to expand your 
1, ALUMINUM CAP. 500,000# Pee 0: plant facilities. Choose from 27 Models 


For Instance: 1. You save time and money by keep- 


a 
MINUTE PARTS 10 2-TON ues ing heat treat jobs for small parts 


in plant 
2. It's easy to establish a new depart 


2 BRIGHT HARDENING OF... ment at small cost in proportion to 


; benefits which result 
i ss STEEL 3. Cooley heat treat furnaces pay for themselves 


Se through savings in time and subcontracting costs 
Can. 4, Heat treat operations are easily performed with 
: Cooley designed furnaces 


DONE BETTER BY 

Write now for Catalog 

STANDARD STEEL TREATING CO. Erving complete details 

3467 LOVETT AVE. DETROIT 10, MICH. LG $0. SHELBY ST. « INDIANAPOLIS, IND 
Phone TAshmoo 5-0600 


HE HEAT TREATING — 


CONTAINERS YOU WANT! 
gta Tell Stanwoed Engineers your particular problem—type parts you 
are heat treating-furnace capacity—cycle, ete. With odr broad experi- 
ence and production facilities we can supply baskets, trays, fixtures, 


carburizing boxes, retorte_or furnace parts to exactly meet your needs 


economically too! Send fomliterature. 


Representatives in Principal Cities 
4817 W. Cortland St. Chicago 39, Ill. 
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Much "Stop Corrosion Losses PERMANENTLY 
How | | 
Cost 
\ 
N 
ALL OF HEAT TREATING 
>. 2 HEADS TOGETHER 
LET’S PUT OUR HI y 
GET T | 


Designed FOR YOUR SPECIFIC REQUIREMENTS 


Motor-Mix Burner: @ Flame 


Model DA Mixers @ Accessories 


OFFERS | 
the most advanced Injector-Mix Burners Stewen 
| Salt Bath Furnaces © Multiport Burner 


@ Custom Built Equipment 
FOR 
Free descriptive literature on request 


Western Safety Valves @ Inspirator-Mix B 


WISTERN PRODUCTS, Inc. 


General Office 549 W. Washington Blvd. 
WORK 5 New Castle, Ind. Chicago 6, Ill. 


CONVEY ORIZED 


DEMPSEY 
work —| the QUENZINE STORY FURNACES 


Low priced, more readily available carbon 


oO steels can often replace alloy steel when GAS, OIL AND ELECTRIC 


quenched in Beacon 


Quenching Oils with BATCH a CONTINUOUS 
QUENZINE added 
For information on 


this new additive and @ 

other Beacon Brand 

Heat Treating Com ATMOSPHERIC - RECIRCULATING- 
pounds write to. . PUSHER—ROTARY HEARTH — 
- CONVEYOR — RADIANT TUBE - POT 


“Tailored by Dempsey” 


| ALUMINUM 
BRAZING 


i} 


UPTON ELECTRIC FURNACE (CO. 

16808 Hamilton Avenue 
Detroit, Michigan 

Phone: Diamond 1-2520 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


3401 W. 


AHRITE 


HEAT AND CORROSION Alloys 


Fahrite is used for 
Rails © Trays @ 
Carburizing Boxes 
Retorts Chain 
Solution Pots 
Rollers © Muffles ¢ 
Radiant Tubes ¢ 
many other products 


THE OHIO STEEL FOUNDRY CO. 


SPRINGFIELD, OHIO Plants at Lima and Springfield, Ohio 


140th 8t., Cleveland 11, Obie 


ENGINEERS FOUNDERS FABRICATORS METALLURGISTS 
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HEAT TREATING! 


Megocycle Tube Type Machines » Carburizing Salts 


Soldering * Brazing Bombarding Neutral Salts 


Annealing Hardening 


Powerful Reliable Faster more fluid baths! 


Challenge Comparison—Value * Quality © Price Free washing! 
Design * Appearance 


resp Rus of Your Sampte Parks Send for FREE Literoture TODAY! 


rv te data, application photos, prices, 
jeliver ry in New illustrated Catalog. Write 
on your company letterhead. _ 
.. Pioneers in Megacycle Hoots f 


PULSATION-INSPIRATOR | a 
BLACK! 


for Blackening 


; \ 
Natural Gas at 14 to 30/ Single or Double Bath Pro 
HEAT TREATING cess to meet Any Require 


ment 


FURNACES for KILNS ® HEAT TREATING 


ANNEALING DRAWING Blockening 
SLOW COOLING Quolity Control Formula 


gives Efficiency of Produc 
tion 


OUR BURNER ELIMINATES COMBUSTION 
for 


AIMOSPHERE STRATIFICATION BY CON Uniformity of Blackening 


Every Heat Treating STANT AGITATION OF THE ATMOSPHERE wos ony 


P CAIALY ut INITIATE WTINUOU Send for FREE Literature on Swift BLACK 
rocess IGNITION WITH MORE COMBUSTION IN and Cleaning Compounds TODAY! 


SHORTER PERIOD THAN POSSIBLE THRU 
* NORMAL DEFLAGRATION 


CONTROLLED Ra-DIANT 
— PRODUCTS COMPANY 
1413 W. TUSCARAWAS STREET 
DIRECT FIRED BOX 729 CANTON, OHIO 
* 
CIRC-AIR DRAW 


Got a Problem? 


(CARBONITRIDING) 
« » 
Specially Engineered , With skill and ingenu- 
for NARACO engineers 
, . 3 designed this fuse rack to 
Your eel Needs answer the difficult prob- 
lem of perfectly plating 
GAS OIL ELECTRIC nozzles and _ ventricles. 
NARACO office today. 


NARA C 
AMERICAN RACK CO. NATIONAL RACK CO. IMPERIAL RACK CO. INDUSTRIAL RACK CO 


703 W. Root St 179-181 Madison St 1109 E. Stewart Ave 3462 San Fernando Rd 
Chicago, Iiimois Paterson, N. J Flint, Michigan Los Angeles, Cal 


INDUSTRIAL CHEMICAL COMPANY 
CANTON CONNECTICUT 
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4EATING 
3570 Fremont Pl. Oetrolt 7, 


today > 


wonder drug 


DEGREASING SOLVENTS 
METAL PARTS W. 
STEAM CLEANERS 
 PER-SOLV 
Make expensive Ume-consuming CIRCO-SOLV 


operations like filing, grinding, 


by 
polishing, blasting, buffing a thing e 
TOPPER E 


of the past with New Amazing 
Jerse 
SUPERSHEEN SPEED FINISH Clerk towssdip Mehwey) New 


ING 
Ic absolutely does away with cost 
ly hand deburring and other hand 


operations requiring the use of 


large quantities of expensive ma 
Production curves take on a terials and costly skilled labor 
healthier look when you use 20th 


A single unit replaces from 2 to 


Century *Normalized shot, the men. Sevinds up to 95% on 

persuasive abrasive. In daily Use ilmost ALL types of parts with . 
in foundries and metalworking shsolute uniformity, fewer rejects, Electric 
plants everywhere, its high uni- finer finishes Immersion 


formity has proven it more effi- Investigate today! 
cient, more economical, \ 


Heaters 


Try it in your plam! 


PICKLING 
836 East 67th Street, Cleveland 8, Ohio & PLATING 
Howell Works: Howell, Michigan SOLUTIONS 


One of the world’s largest producers of quality 
shot, grit and powder Hard tron Malleable 
*Normalized) Cut Wire Cast Steel (Kealstect 


E Totally inert to all acids at any concen- 
Supersheen . tration except hydrofluoric 


Sizes: 1000 to 10,000 Watts 
FINISHING [QUIPMENT MATERIALS AND COMPOUNDS PYROSIL, Inc. 


ALOERT LEA, MINNESOTA CUYAHOGA FALLS, OHIO 


*Copyoghted trade name 
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New multiple DANIELS 
PLATING BARREL unit 
designed to handle 
small lots of work eco- 
nomically. Individual re- 
movable tanks allow 
plater wide range of 
plating, pickling, or 
cleaning applications. 
Send for complete de- 
tails on this and other 
plating equipment. 


DANIELS PLATING BARREL & SUPPLY CO. | OANIEIS 


Portable 
Agitators 


Light weight, heavy duty models 
with swivel clamp. Available '4 to 
3 HP sizes in three styles with 
either adjustable or rigid shafts. 


ideal for Quench Tanks, Salt Baths, 
Plating Tanks and Waste Treatment. 


511 W. 2nd St., Dayton 2, Ohio 129 Oliver Street, Newark 5,.N.J. © Tel. MArket 3-7450 
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HOW TO DO 
BRIGHT GOLD 


COLD PROCESS 


_ without ‘scratch FOR INDUSTRIAL and 
brushing or DECORATIVE USES 
buffing! |. Exceptionally hard deposits — twice 


the hardness of conventional 

gold plating. 

Operates at room temperature — re- 
quires absolute minimum control. 
Excellent metal distribution and 
“throwing power.” 


SEL-REX PRECIOUS METALS, INC. 
Dept. BB, 229 Main Street 
Belleville 9, N. J. 


, : FABRICAT ED M 0 N EL BARNABY MFG. CO. of Bridgeport, 
WEL DCO PICKLING EQUIPMENT Conn., reports: “Our close proximity to 


salt water has given us problems in rust 
prevention for many years. We have 
experimented with many black oxide 

om finishes but none has proven as success- 
e Hairpin Hooks e Sheet Crates ful, safe, and inexpensive as DU-LITE— 
our tools have better sales appeal—our 
volume hos been on the increase ever 


* Steam Jets . Chain since we started using this modern, 
progressive oxide finish.” 

e ° ° Depend on Du-Lite, the metal-finishing 
¢ Mechanical Bar, Tube and Coil Picklers specialists, for the most efficient and 


economical cleaners, black oxide fin- 


ishes and phosphate coatings, Write for 


THE YOUNGSTOWN WELDING & ENGINEERING CO. apr 


Du-Lite Black Oxide for Steel, 
3728 OAKWOOD AVENUE «+ YOUNGSTOWN 9,OHIO 3-0 Black Oxide for stainless steel ond 


malleable iron. 


SD Compound for removing occluded salts. 


Phostee! and Phospray for phosphatizing 
steel, iron or zinc 


Du-Lite Non-Acid Black Oxide for copper 


for all and copper alloys 
industrial Dynakleen for bright cleaning all metals. 
= ikseal P il w isplacing oils, 
: requirements Kwikseal and Proctoil water displacing oils 
Or send us samples of parts and we will 
process them for your approval. 
izing — platin ? DU-LITE CHEMICAL CORP. 
anod P g MIDDLETOWN, CONN 
materials handling 


»end more informat 
small-parts storage 


Send informat 


Have your representot 


of any size and shape — 
any ductile metal 


Nome 
Compony 


Address 


by 
THE C. 


City 


MFG. CORP. 
28 Pequot Road 


Southport, Conn. METAL Bu} SPECIALISTS 
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You can cut 


Cleaning and 


Peening costs 


Cut Wire Shot 


Shatter-proof Park Cut Wire Shot 
is made of hardened clipped ecar- 
bon steel wire. It will outperform 
and outlast breakable east shot, 
Phat is why you can save up to 
666° in cleaning and peening costs. 


Durability 


Tests prove Park shot lasts from 
10 times longer. 


2 Storage — Shipping 
@ One bag of Park shot does the 
work of 8 bags of cast iron shot, 


3 Maintenance — Wear 
7 


Sharphy reduced maintenance 
costs and wear on equipment, 


4 Material Costs 


Definite savings on steel cost. 
when peening with Park shot. 


New Cut Wire 
as added to 
machine. 


Write for bulletin and prices. 


PARK CHEMICAL COMPANY 


8074 Military Ave., Detroit 4, Michigan 
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Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 


Foundry Snagging—Billet 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 

granite, and marble 
“*Meldiscs”’ for rotary sanders 


Grinding and Finishing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 


Cutting-off—\/et or Dry Bars, Tub 
ing, Structurals, etc. Foundry Cutting 
standard and reinforced wheels 


Grinding Carbide Tipped Tools 
Write to Abrasive Whee! Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. PASSAIC N.J. 


MANHATTAN 


@ Economical 
@ No Change in Dimension 
@ Corrosion Resistant 
@ Perfect Uniformity 
@ Non-Technical 


The Black Oxide Finish That 


Penetrates lron & Steel Surfaces 


PURITAN MANUFACTURING CO. 
WATERBURY, CONN. 


HERE’ 
HELP 


for your 

engineer- 
recruitment 

problem 


Engineers’ Joint Council 
and The Advertising Council 
offer free, expert help to 
advertisers promoting engi- 
neering as a career. 


A booklet has been prepared 
by The Advertising Council in 
cooperation with the Engi- 
neers’ Joint Council to help 
you in recruiting engineers for 
the future. 


1. It tells you what the problem 
is and the important part you 
can play in solving it. 


2. It outlines the advantages ot 
an engineering career to 
help your company develop 
advertising appeals. 


3. It informs you as to the cur- 
rent activities of industry in 
the education and recruit- 
ment of engineers. 


. It offers specific suggestions 
as to what you can do (from 
present manpower). 


5. It provides material that you 
can use in your own local 
and national programs. 


Many companies are using this 
booklet today. They say that it 
helps in orienting their engi- 
neer-recruitment advertising to 
industry-wide recruitment pro- 
grams. Send for the booklet 
now. Address: The Advertisr 
ing Council, Inc., 25 West 45th 
St., New York 36, N.Y. 
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TUBING ROLLS 


AND 


FORMING ROLLS 


To Your Specifications or Ardcor Design—for all makes of machines. 


Also, manufacturers of Straightening, Pinch and Leveller Rolls. 


ARDCOR ROLLER DIES @ ROLL FORMING MACHINERY @ CUT OFF MACHINES 


American ROLLER DIE CORPORATION 


29550 Clayton 


Wickliffe, Ohio 


A CABLE SPLICED 
IN 10 SECONDS! 


ERICO PRODUCTS, INC. 


Complete Arc Welding Accessories 


2070 E. Gist Place, Cleveland 3, Ohio 


Write for Caddy Catalog 


RESIDUAL STRESS 
MEASUREMENTS 


rhis volume, 
204 pages to the 
len ol tne 

residual of 


in metal 


written by four 
authorities, devotes 
mportant prob 
nature and extent of 

“internal” stresse¢ 
and metal parts priot 
to actual st 


ructural or operat, 


riginate, their 


effect on metals. 


AMERICAN SOCIETY for METALS 


7301 Euclid Ave Clevelane 


satisfaction that the 
MOLYKOTE line of 
industrial lubricants 
is one of the most 
spectacular contri- 
butions to metal 
progress in many © 
‘decades. Send for © 
free literature today 
and then order 


MANUFACTURERS « PROCESSORS 


OF STAINLESS 
AND HEAT RESISTANT 


ARC WELDING 
ELECTRODES 


* 
AUTOMATIC WELDING 


ALL ANALYSES—COATED, 
STRAIGHTENED AND 
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Radically Different 


Steelweld metal-cutting shears are entirely new with advantages never 
before possible. Revolutionary pivoted-blade travels in circular path and 
overcomes handicaps of ordinary guillotine-type shears. No slides or 
guides to wear and cause inaccuracies. Many other important features. 
Complete line machines for shearing metal up to 20 feet long or in 
thicknesses to 1-1/4 inch. 


FEATURES GALORE 


1. All-welded solid one-piece frame. 
2. Electric foot control. 

3. Fast Micro-Set Knife Adjustment. 
4 

5 


« Deep throat for wide slitting. 
Lift-up Back Gauge. 


Not only are these machines easier to operate but their design assures smooth 
straight cuts to hair-line accuracy for years of operation. Their construction 
is extra heavy, and all modern features are incorporated to provide for ease 
of operation, minimum maintenance and long life. 

WRITE FOR CATALOG No. 2011. 


QUEOUS SYSTEM 


For 
HYDROSTATIC TESTING 


Eliminates .... 
Rust 
Fire Hazards 
Toxicity 
Dermatitis 
Washing 


REE SAMPLE & BROCHURE 


ODUCTION SPECIALTIES, 
755 BOYLSTON STREET 
BOSTON 16, MASS 


Reduce your assembly problems and costs 
Our shapes continuously formed, with high 
degree of accuracy, from ferrous or non 
ferrous metals. Write for Catalog No. 1053. 


Cut Costs With 


FREE 


Cutting Oil Chart 


Use this free cutiing oil chart as a handy 
guide to production costs and to more effi- 
cient machining operations. 

Steel and nonferrous metals are charted 
with the proper cutting oil for many appli- 
cations. Shows you 
how to use lubricants, 
sulphurized or com- 
pounded with extreme —_ 
pressure additives, for 
all operations. 


ALDRIDGE 
INDUSTRIAL OILS, ini: 


3401 W. 


140th 8t., Cleveland 11, Ohio 


BIG BROTHER 
BBB 


GREAT 
SAVINGS 


Also build 
AIR 


BENDERS-CUTTERS moors 


FOR BENDING ALL KINDS OF MATERIALS up to %"«4 


#5HDSB 


illustrated above are a few of the 
many forms that can be produced 
efficiently on the Multiform 
Bender, using the standard tooling 


WRITE TODAY FOR 
FULL INFORMATION 


AIR 
MODEL 
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These are claims of users of 


who are Drawing, Drilling, 
Reaming or Tapping stainless 


steel or other hard metals. 


ri A 

are doing the job for major 
metal working plants here 
in the United States and 


in Europe 


HANGSTERFER’S 
LABORATORIES 


21 COOPER STREET 
WOODBURY, NEW JERSEY 


Use Atlantic Fluxes 


ALUCO... 


For degasifying and purifying 
siuminum alloys. Assures uni- 
formly sound, dense «grained 
castings. Used in reverberato- 
ry and crucible-type furnaces. 


ALUCO ‘S’... 
Specially compounded for dle 
casting aluminum-base metal 
and permanent mold castings. 
MAGNESAL ... 
Used for removing magnesiom 
from aluminum alloys. 


ALUCO ‘GR’ & ‘DG’... 
For grain refining and degast- 
fying aluminum and its alloys. 


Atlantic Chemicals & Metals Co. 


1921-27 NORTH KENMORE AVE. 


CHICAGO 14, ILLINOIS, U.S.A, 


WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes © Rods ® Shapes ® Bars 
Hollow Extrusions ® Plate ® Sheet 
© Pipe * Wire © Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 


& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Latayette St., New York 3, N. Y. 


speary 


RIGID-tex METALS 


Take that new product of yours, make 
it dent - scuff - scratch - resistant, give it 
plenty of rugged impact resistance, 
reduce its weight and double its 
strength, and finish it up by packing 
it full of buying-eye appeal. You can 
do all this when you specify Rigid- 
Tex Metals right into your product 
designs! Find out for yourself 


Write on your company letterhead 


4RIGIDIZED METALS 
conrorarion 
£8210 Ohio St.. Buffalo 3. N.Y 


U 8 & Foreign 


Solue 


EXTREME 
PRESSURE 4 
LUBRICATION 
wtth 


The new miracle—multi-purpose 
molybdenum disulfide lubricant. 


Anti-Seize is a stable non-melting 
lubricant having a phenominal 
capacity to prevent seizing and 
galling at bearing pressures well 
over 100,000 pounds per square 
inch. Anti-Seize will lubricate at 
temperatures below sub-zero 
and up to 750 degrees F 


Write today 

DEPT MP 

for new literature 
and get the 
complete story 


ACTURERS OF THE MOST COMPLETE 
OF MUM DISULFIDE 


BEL-RAY CO., INC. 
MADISON. NEW JERSEY 


COMPRESSION « TORSION « 
FLAT+ EXTENSION+ AND 
SPECIAL TYPE SPRINGS 


METAL STAMPINGS AND 
WIRE FORMS 
JOHN EVANS’ SONS, Inc. 


13th & NECTARINE STREETS 
PHILADELPHIA 23 PENNA 


LIST NO. 45 ON 


METAL PROGRESS, PAGE 157 


LIST NO. 84 ON INFC PON PAGE 168 
MAGNESIUM) 


| BROTHERS CO. 
AVENUE. 
CONN 


A PROVEN | 
DEPENDABLE SOURCE | 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 


HOEGANAES 
SPONGE IRON POWDER 
for 
Powder Metallurgy 
FSabrication 


and other 


Metallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N.Y. 


CASTING 
Special Feature GET A BID FROM 
Nickel content 


held to 35% min 
imum 367 
manznmum 
STAINLESS STEEL PART for milk SPECIALISTS IN THE FIELD OF 
bottling unit formerly machined Die Cc asti ngs 


from solid stock 
SINCE 1922 
Aluminum and Zinc 


Only finish oper 


ations required 
ore reaming small i 
dia. of counter 5 


bored hole and 
drilling and tap 


ping for set screw 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 


WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


STAINLESS SCREW CO. 


“218 Union Avenue «+ Paterson 2,N J 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 
7301 Euclid Avenue, Cleveland 3, Ohio 


Please send further information, as checked at the right, on the advertisements in the 
Bulletin Board with numbers | have listed below — 


(Please check) 


Send Catalog Send Nearest 
or Engineer- Price Source of 
ing Data Info Supply 
(Bulletin Board Item Number) ‘= 


— 


METAL 


PROGRESS, PACE 


15S 


BERYLLIUM 


COPPER 


BRONZES + ALUMINUM 
COPPERWELD + SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE 
for 


SPRINGS 
FORMS 
ELECTRONICS 
SPECIAL PURPOSES 


LITTLE FALLS ALLOYS 


INCORPORATED 
189 Caldwell Ave. + Paterson 1, N. J. 


* 


\ \= a H LU USE OUR 
\ | ALUMINU 
wen! SPECTR 
(> 
~ ¢\- \ , : 
| 
| ENGINEERED | | 
PRECISION CASTING CO. (Z) U mes 
LJ LJ 


The “decarh” (light- 
colored) area in the ordi- 
nary heat-treated har at 
right must usually be 
removed before parts can 
be made from the stock 


HERE 1S WHERE 
Republic 
Carbon-Corrected 


Alloy Steel Bars 
help you 
make a profit 


@ Notice, above at the right, the “decarb” area in the outer edge of the 
cross-section of a cold drawn alloy steel bar as ordinarily heat treated. Then 
; compare it with the cross-section below at the left. Notice how the carbon has 
Notice that this Republic 
carbon corrected allay 
steel har has had full . 
Here, in the outer rim of Republic Carbon-Corrected Alloy Steel Bars, is 


outer edges by carbon the profit-area for your machine tools . . 
correction 


been restored by carbon correction even to the extreme outer circumference. 


. the part of the bar you don't have 
to machine away into chips and shavings. 
Let our Republic 3-Dimension Metallurgical Service work with your metal- 
lurgists and production men to adapt Republic Carbon-Corrected Cold Drawn 
Alloy Steel Bars to your products. Your Republic Steel salesman can arrange 
for the Republic Field Metallurgist to call at your convemience. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
3 - DIMENSION GENERAL OFFICES © CLEVELAND 1, OHIO 


Export Department: Chrysler Building, New York 17, N.Y. 
Metallurgical Service 


. . combines the exten 

sive experience and co 

ordinated abrlities of 

Rep iblic's Field, Mill and 

Laboratory Metallurgists COLD DRAWN 
with the knowledge and 

skills of your own engi 

neers. It has helped guide 


users of Alloy Steels in 

countless tndustries to the i 

correct steel and its most 

efficient usage, CAN 

DO THE SAME FOR Yot 
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INDUCTION HARDENING TEXTILE-MACHINE PARTS AT WHITIN MACHINE CO. 


Hardening Output Increased Ten Times 
With G-E Induction Heaters 


“Since changing to General Eleetric because compact G-E heaters eliminate 


induction heaters for hardening twister the discomfort of radiant heat) and 


rolls weve inereased our hardening provide cleaner, more comfortable 
output ten times and improved product working conditions, 
qual eports o Way er, heat 
si Ineluded in Whitin’s heating opera. 
ine enwineer. Whitin Machine 

tion are one SO-kw and three 2O-kw 
Mass. 

G-b heaters. Used primarily for harden- 

When using evantide furnaces for ing over SOO parts for textile machines, 

hardenime. at took Whitta 3's) hour these versatile heaters are also applied 


PROGRESSIVE HARDENING twister rol! 
in this G-E fixture is done automatically 
to harden only EL rolls. Now. bys ape for annealing. soft soldering. and silver at the rate of two inches per second, 
plying se lective induction heat, soldering. In each case. substantial sav- 
Whitin hardens over 35 rolls per hour! ings in time and money have resulted. 
Because parts require expensive 


This high-quality selective heating 
preparation for 


at lower cost is avatlable to vou. ‘Ts 
with furnace hardening Whitto has 
learn how vou can) profitably apply 

reduced cost 
induction heat to vour operations, 
contact vour G-E \pparatus Sales 


representative, And write now. for 


lest how rolls 


to be strommer and oof more uniform 


bulletins on G-E induction heaters to 
Improved working conditions are General Electric See tion 


another maw \\ bitin, Schenectady N. \ 


G N R A L LE CT | C SURFACE HARDENING machine part isa 


last process, Only 20) seconds are re quired 


fen. queneh. and remove 
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how you can benefit 
by JESSOP’S great 
product variety 


Hopes for the future notwithstanding, 
Jessop lays no claim to being the largest 
specialty steel maker in America, but care 
ful check shows it to be the most diversi- 
fied. We produce the greatest variety of 
special steel products, shapes and sizes 
available anywhere. There’s a profit story 
in this for Jessop and for you, too. We 
profit by spreading ourselves across a 
greater segment of industry. Like a mod- 
ern investment trust we avoid the ups and 
downs of vertical markets. Our current 
sales success proves the point. You can 
profit if you come to Jessop for more of 
your requirements and obtain the service 
and delivery advantages that single-source 
purchasing affords. What's more, 
you'll enjoy doing business with 
the Jessop team . . . aggressive 
men eager to earn their salt by 
helping you in your business. 
Check the list on this page and 
pick more products to buy from 
Jessop. You'll be glad you did. 


Products 


STAIMLESS STEELS 


WON-MAGNETIC STEELS 
WIGH SPFED TOOL SITS 
WEAT RESISTING STEELS 
STAINLESS-CLAD PLATES 


TOOL STEELS FOR SPECIAL 
PURPOSES 


CARBON AND ALLOY STEELS 
CAST-TO-SHAPE TOOL STEELS 


HIGH SPEED AND ALLOY SAW 
STEELS 


TEMPERED AND GROUND STRIP 
STEEL 


COMPOSITE HIGH SPEED STEELS 


STAINLESS AND HEAT RESISTING 
CASTINGS 


COMPOSITE DIE STEEL SECTIONS 
PRECISION GROUND FLAT STOCK 
DIE STEELS—HOT AND COLD WORK 


HIGH SPEED STEELS 


| 
| 
tz 
j 
| 
i 
STEEL COMPANY + WASHINGTON, PENNSYLVANIA 


Customer Reports: 


“We Switched to Continuous-Cast Bronzes... 
ejects Now Negligible...No Field Failures” 


Bros., Inc... Riehmond. Calif.. had heavy losses due 


to rejects of pump bearings made trom sand-east bronz 


Sines <witehing to 


5%, Sn, 20° Ph, and 83°, Cu. 767 Sn. 7 Pb, 3% Za). 


REJECTS ARE NEGLIGIBLE, and there have been no field failures.” 


o Continuous-Cast Bronzes (75 Cu, 


says Mr. R. Delahay. Jacuzzi production enginees 


Here 


porosity, dirt. hard and soft spots are non-existent: alloy constituents 


why Asarco Continuous-Cast Bronzes eut reject 


are uniformly distributed. Also, dimensions are held to 


close tolerances: + 0.004" to — 0.0060" on OLD. and tube 


to within 1.5°) of wall thickness. Fatigue and impact 


characteristics are up to 100°, better than those of sand-east or 
permanent mold stock: tensile and yield strengths ar 


appreciably higher. All stock for machining is Medart-straightened 


Asarnco Continuous-Cast Bronzes are available in red- 
tubes and shapes... in many alloys. made to your 
requirements if necessary. Lengths are cut to the exact size you want 


up to 12° (standard) or 20° by special arrangement. 


West Coast Sales Agent 


American Smelting and Refining Company 
OFFICES: Perth New Jersey 
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By HOWARD VANDERPOOL 
Consultant 

Metallizing Engineering Co. 
Long Island City, N. Y. 


Prevention Corrosion 
Metallizing the Surface 


OF THE FACT that metallizing first saw 
the light of day back in 1908, very little is vet 
known about it by those not actively engaged 
in its use. Major American industrial organiza 
taken advantage of the fact. that 


molten metals can be spraved onto dry surfaces 


tions brave 


and will stav there through stress and strain 


vet many engineers are still under the npres 


sion that this process is new and unproven 
The electrical manutacturing industries. the 
automobile makers, even the Army and. the 


Navy. have been utilizing coatings applied by 
metallizing guns. Some have spec ial depart 
ments hie ade d by SCHIOP Chgmeecrs Many sue hi 
organizations have conducted extensive studies 
to deve lop new uses, not only in maintenance 
but in the design of major products 
Metallizing applications are roughly divided 
into two groups. First is the building up of 
relative ly hie avy coatings hine elements, 
followed by 


Whether a 


spraved with 0.259 carbon steel to restore the 


vol rally 


machining, grinding 


polishing turbine shaft is to be 


journal diameter, or a packing gland section is 


to be built up with stainless steel the general 


Fig. 1—High-Pressure Gas Tanks Metallized With 0.003 In. Zine in 
1932 Were in Excellent Condition in 1950. Only maintenance 
was in 1941 when a few thin spots were touched up. Tanks are 


a sea-coast atmosphere containing acid fumes from nearby refinery 


technique involved IS thr former os 
for a dimensional adjustment whereas the lattes 
is to provide a corrosion-tree surtace 


The 


rosion field 


second class of work done is in the cor 
This generally refers to coatings 
stee] 


the area of applic ition that will be discussed 


of zine or aluminum on iron on This is 


THEORY OF CORROSION 

In any lise ol COPPOSTON and its 
tion, the theory of Corrosion must first be agreed 
Primarily as a result of work done by 
National Association of 
and by the Society. it 


is generally accepted that corrosion is 


upon 
the 


neers 


Corrosion 
Electrochemical 
ele 
trolytic in action. This means that there must 
be present (in one form or another) an anode 
a cathode, an electrical conductor between the 
clectrolyt High 


school plivsics has taught us that when dis 


two, and some sort of an 


similar metals are immersed in an electrolyte 


and a galvanometer is inserted between them 


a current will be indicated: one metal suffers 


degradation, while the other remains esse ritialls 
NOVEMBER 


1993. PAC 


Compressed Air 


Drying Unit | — 
Gas Contro/ 


Air Unit 


Receiver 


| 
| 


> Gas Air Contro/ Wire 
Flow Unit Contro/ Metallizing 
Meter C Unit Gun 
RD = 


METAL 


hig 


intact. “The anode is the unfortunate partner; 
the cathode or the more “noble 
tected 


subjec ted to corrosion, bimetallic arrangements 


metal is pro 
Therefore. in the design of equipment 
should be avoided. Steel water tanks are cer- 


tainly not bimetallic in construction: vet corro 
sion can and does cause millions of dollars 
the 


The reason for this is simply 


worth of damage to them each vear in 
United States 

that no steel or iron can be made without in 
cidental inclusions of impurities. Once pitting 
the 


corrosion products themselves produce what is 


corrosion has begun at such an impurity 


in elect, an electrolytic couple. Mill scale on 
hot rolled 
cathodic material electricalls 


\ break 


scale coating, exposing the bare metal under 


steel is notable example 


attached to the 


base material in a continuous mill 


neath, can cause serious pitting mm very short 


order. Even grain boundaries or residual 


stresses, as well as concentration differentials in 


hig 3—Cross Section 


of 


Compressed Air. 


Oxy -Acety/ene or 

Oxy -Propane Gas —— 
| Wire 


Wire and Gas .- 
Nozzle | 


Air Cap — 
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lO cuft per min and 40 to 60 psi. pressure to spray the melted metal 


ti o” 


Characteristic Luminous White Cone of 
, Balanced Oxy-Acetylene Flame 


Air Envelope 


2 Pypu al Me tallizing Installation Compre ssed air is supplic d at 


the electrolyte, can set up a relative differences 
in potential 

The normal corrosion rate of stecl o1 
Pitting and localized attack 


are the ¢ ulprits that produce leaks and weaken 


Won 


not too dangerous 


the structures 


There are essentially four methods of com 
batting corrosion. Number one is a barrie 
an inert) film to isolate the electrolyte from 


the base metal. New plastic materials such as 
vinivls rubbers and phenolics have don hi 
These 
ab 


as being 


to impede the advances of corrosion 
materials are highly resistant to moisture 
sorption and transmission, as well 
inert to many chemical reagents 
Second is substitution. The use of corrosion 
resistant metals or alloys as replacements tor 
iron and steel is quite common. Stainless stee! 


Here 


attempt is made to produce a base metal which 


nickel and Monel are representative an 


is capable of remaining intact although it is in 


Hand-Operated Metallizing Gun 


Fin Minimum _ 
/O in. Maximum 


-— - 


Sprayed Meta/ 
Melting Wire 


Burning Gases : 
Atomized Spra 


Prepared Base Materia/—~__ 


| 
| of 
AiCompressor ord 
| 
|| Air Blast or Spra 
fi Acetyh Oxygen Mosk Connection } 
Propane 
\ 
| ~ 
od _ 
------ 


mitumate contact with thie el trolvte 
Use of such materials requires that 


careful consideration be given to the 


corrosion produc ing electrolyte. For 
instance, all stainless steels are not 
resistant to all reagents. There is no 
“master” allov. In general, their abil 
ity to resist Corrosion stems from: the 
film-forming ability of these metals 
The theory of this mechanism = is 
rather involved and it will serve no 
purpose to discuss it here 

The third means of corrosion pro 
tection is water treatment, or special 
treatment of the solutions causing 
the attack. Water treatment in boile: 
work is fairly well known in industry 
Naturally, there is a limitation to the 
additives that can be used in most 
ttacking liquids 

The fourth and perhaps newest 
means of corrosion prevention — ts 
cathodic protection. Cathodic protes 
tion means that the attacked metals 
which are normally anodic, are arti 
ficially made cathodic by connecting 
an anode to the base metal, or by 
impressing a proper direct-current 
potential to the corroding material 
In other words, the latter type of 
Corrosion protection Is a reverse 
plating operation”. Careful engineer 
mg and maintenance ot ia cathodic 
protective svstem can completely 
stoy corrosion provided only that 
the scheme can be made effective 


It is almost a trite saving in corro 


stinchouse 


sion circles that no one method 
corrosion mitigation can provide all 
of the answers. Many times, com 
binations of svstems will approach 
complete immunity. For instance, in 
the protection of exterior under 
ground pipe lines cathodic pro 
tection would require rather high 
current densities Or potentials 

however, when such pipe lines are 
painted it ws necessary to provide 

minimum of power to protect the 
pipe at the breaks or voids of the 
paint 


METALLIZING 


Metallizing svstems, as they apply 
tor the prevention of corrosion of 
iron and steel, are unique in that thes 
can provide in one treatment three 
of the four means of corrosion pre 
vention—barrier, substitution, and 
cathodic, as will be explained later 
In addition, because metallizing ac 
tually provides a film of metal, a 
harder surface is produced than with 
organics. This discourages abrasion 
which is often the initial cause of 
the breakdown of protective films 

Normal corrosion resistant surfaces 
are usually zine or aluminum on iron 
or steel. The reason for this is that 
these two metals are effectively ca 
thodic to ferrous metals. This ac 
counts for the cathodic protection 


aflorded by such coatings. Fairly 


Capacitors for Outdoor Installa 
on Being Coated by Me tallizing With OO10 In. Zine 


STEEL TUBING and BARS 


Warehouse and mill shipment 
with more than 200 seamless 
tube sizes to choose from 950” 
O.D. to 8.750” 


In sizes from .171% round to 
8.750 round. Warehouse and 
mill shipment. 


Mill shipment of hot rolled or 
cold drawn ball, roller and 
needle wire. 


Quick shipment of all analyses 


Write for 
The Latest Stock List 


Contact our nearest office or 
write to Peterson Steels, Inc., 
Springfield Road, Union, New 
Jersey. Address: Dept. M-1 


PETERSON STEELS, inc. 


UNION, NEW JERSEY 
MICK, * CHICAGO, 


NOVEMBER 
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What do you 
know about the 


Moly-sultide 


A ALITTLE DOES A LOT 


LUBRICANT ? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ingremarkable results 
in the shop and in 


the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 


by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
write for a free copy 
now. 


pee LUBRICANT OF MANY USES 


Moly-sulfide 


ALITTLE DOES ALOT 


Climax Molybdenum Company 
$00 Fifth Avenue 
Wew York City - 36-N-Y¥- 


SEND FOR THIS FREE 
BOOKLET TODAY ~ 


Prevention of Corrosion by Metallizing 


(Starts on p. 161) 
thick lavers are also easily laid down, 
whereas a coating of metallized stain 
less steel, nickel or Monel can only 
be applied on a water tank to a 
thickness of about O.OL0 to 0.015 in. 
Heavier coatings require more elabo 
rate preparations pushing costs 
above a practical point, and if such 
a coating is perforated by mechanical 
abuse, a potential is set up between 
the base and the coating which will 
actually accelerate corrosion of the 
main body of the vessel. In other 
words, the corrosion resistant nickel 


chromium alloys are anodic to plain 


irons and. steels. Cathodic coatings 
should be avoided where only rela 
tively thin films are obtainable 
Metallizing costs are initially high 
er than painting costs, so the laver 
must last longer and give a higher 
degree of protection. The following 
instances will indicate the high rating 
of metallization on both counts 
Perhaps the first known applic a 
tion of spraved zine still providing 
complete protection is on a lock gate 
in the St. Denis Canal in Paris. 
France. The most recent report from 
the Societe Nouvelle de Metallisa 
Continued on p. 166 


General Considerations 


for a given job. 


Atmospheric Exposure 


aluminum vinyl could be used 
Salt Atmospheres 


be tise 


Industrial Atmospheres 


rubber may be used. 


Typical Coatings for Various Exposures* 


Each specific application must be evaluated on the basis of the 
actual conditions to be encountered 


given herein are intended only as a guide in arriving at the final coating 


Where galvanizing or similar methods are satistactors spraved zine 


0.003 in. thick followed by one or two coats of chlorinated rubber or 


For average salt atmospheres without salt spray present. zine on 


aluminum 0.005 in. thick plus two coats of aluminum vinvl may 


For salt atmospheres where salt spray will be present oon 
aluminum 0.008 in. thick plus one coat of proper primer and two 


coats of aluminum vinvl may be used. 


For industrial atmospheres, the use of aluminum: is recommended 
exclusively since it provides much better protection against sulphurous 
gases (sulphur dioxide, hydrogen sulphide, ete.) and other gases 
encountered, For average industrial atmospheres, a coating of alumi 
num 0.005 in. thick plus two coats of aluminum vinvl may be used 
For heavier industrial atmospheres, a coating thickness of 0.008 in 


plus two coats of aluminum vinvl should be used 


Fresh and Salt Water Exposure 

For exposure to fresh water having a pH value of over 6.5 and to 
salt water, only zine is used, the coating thickness being O.OL0) to 
0.015 in. This is satisfactory only when the water temperature does 
not exceed 120° F. Zine coatings also have some antifouling properties 


In salt or brackish waters, one or two sealing coats of chlorinated 


For tresh water, where the temperature is not over 120° F. and 
where the pH is 4.5 to 6.5, 0.012-in. thick aluminum is used without 


sealing coats. For this application 99% aluminum should be used 
PI 


therefore, the recommendations 
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*From “Recommended Practices for Metallizing: Part IB— Applica 


tion of Aluminum and Zine for Protection of lron and Steel”. American 


Welding Society, 1952 
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How Oxygen...and LINDE SERVICE 


SAVE TIM 
AND MON 


LINDE Oxygen Customers get the 
advantage of... 


LINDE’S MANY PLANTS, strategically located to assure a dependable 


supply. rreet every demand. No ovveen failure due tw failure ola 


LINDE’S DRIOX and CASCADE Oxygen Systems, which have 
no fixed capacities. Even under widely fluctuating demands. 


ply is determined by your needs. You pay only for what you use. 


LINDE’S FIELD ENGINEERS, who work on oxygen users’ problems 
help them find new and better ways to vet the most economy and 
efliciency from their use of LINDE oxygen. 


LINDE’S LABORATORIES, which are constantly working on new and 
improved applications for oxygen. Many of today’s oxy gen-usine meth- 


ods and machines are the result of LINDE research and development, 


If your company uses oxygen, LANDE SERVICE can mean 


dollar savings to vou. Let us tell you more about it. 


LINDE AIR PRODUCTS COMPANY 


1 Division of UNION CARBIDE AND CARBON CORPORATION 


aa New York 17. N.Y 


Offices in Principal Citie- 


Fast tlnd Street 


In Canada: Dowson Ons gen Companys, Limited, Toronte 


CONDITIONING STEEL 
—150 TIMES FASTER! 


LIN-DE-SURFACER SCARP- 
ING MACHINES use oxygen and 
acetylene to remove seale and 
surface defects from steel right 
on the roll line. This out-tanding 
LINDE development conditions 
steel up to 150 times faster than 


ano LINDE SERVICE 


which is the unique com- 
bination of all of the research. engi 
necring, and over vears of accumu 
lated know-how that is helping Linps 
custome suave and 
production in their uses of oxyeen and 


oxyv-acety lene processes, 
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RFPD AUTOMATIC 
CENTERLESS BAR TURNERS 


FOR BARS 4" to 6" DIAMETER 


& The unsurpassed production speeds of the RFPD Turner using 
carbide cutting tools upto 12 ft. per minute- average from 3 to 4 
times that of conventional turners by actual comparison. 


® Material turned on this machine can be sold directly from the 
machine for “as turned” stock, put through the Medart two-roll 
rotary straightening, sizing and polishing machines for “‘turned 
and polished” stock, or given one pass through a centerless grinder 
for “ground” stock 


& The REPD turning gives 100 material recovery with shor 
easy-to-handle chips 


® Direct-drive cutterhead, through single V-belt drive, is a single 
compact unit designed for either brazed tip or mechanically held 
carbide tools. 


® Controls provide fully automatic push-button operation through 
entire cycle, and supplementary manual operation for setup. Both 
speeds and feeds are infinitely variable 


Many other cost-reducing, time-saving exclusives 
are offered in the RFPD Centerless Bar Turner. 


Write For Wlustrated Grachure 
THE MEDART COMPANY 
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Corrosion Prevention 
by Metallizing 


Starts on p. 161 
tion indicates that, though never 
painted, there is no rust. 

Twenty vears ago, one of 14 coal 
barges operating in the Delaware 
River at Philadelphia was treated 
with a metallized coating of pure 
zinc on the hull as well as the in 
terior of the cargo holds. This barge 
is still operating with practically no 
maintenance required by corrosion, 
although it was not a new vessel 
when first treated. Subsequently, 14 
other vessels were similarly metal 
lized. The ice and trash conditions on 
the Delaware River have actually 
worn off the zinc in areas at the 
waterline and under the bows of 
some of these barges. At these points 
additional zine has been applied. The 
work has been successful to the pot 
that the owners consider it essential 
to the economical operation of their 
equipment. Perhaps it the modern 
prac tice of applying heavier coatings 
of sprayed metals at the area sub 
jected to heavier abrasion had been 
followed, no additional maintenance 
would have been necessary this 
20-vear period 

The Riverhead Water District in 
New York provides another bit) of 
evidence which is similar to an ex 
wmple of metallizing in Pennsylvania 
The interior of the Riverhead ele 
vated water storage tank and the hull 
of a tugboat were both metallized 
some 18 to 20 vears ago. Rather thin 
coatings of zine were applied, since 
the guns spraved slowly in’ those 
davs. After 15 vears, both the tug 
hull and the water tank were com 
pletely protected from corrosion, vet 
inspection two vears later indicated 
that no zine remained! 

termination of protective lite 
is explained as follows: The life of 
protection afforded by any anodic 
metallic coating is a function of its 
thickness o1 weight. In both the tank 
and tug, steel eventually was ex 
posed at the thinner areas. Each ad 
ditional square foot of newly exposed 
steel threw a greater load on the re 
maining zinc anode. Because this 
bare steel was being protected by 
the sacrificial action of the zinc, the 
rate of dissipation of the zinc in 
creased with the increased area of 


cathodic steel Cont. on p 168 


Bar & Tube 
rey 
= 
— 


ALOXITE TP grain is 
the RIGHT grain for some 
polishing operations . . . 


...and the right one 
for EVERY operation 
is among the other six 
in the complete line 


by CARBORUNDUM 


ALOXITE TP grain is just one of the out- 
standing grain types in the most complete line 
available to industry. It's a tough, blocky alumi- 
num oxide grain — ideal for polishing operations 
involving heavy stock removal on steel and 
other high-tensile-strength metals. If that’s your 
problem, ALOXITE TP grain is right for you! 


GRAIN TYPE 


CHARACTERISTICS 


PRIMARY USES 


ALOXITE TPT 
Aluminum Oxide 


Tough, sharp 
Grits 16 through 100. 


Polishing operations 
involving removal of 


large amounts of metal 


ALOXITE TPL 


Aluminum Oxide 


Very sharp, friable 
Grits 16 through 220 


Polishing low tensile 
strength metals 
copper, brass, bronze, 


aluminum 


ALOXITE TPC 


Aluminum Oxide 


Medium sharp 
Grits 16 through 220 


General purpose 
polishing grain —for 
removal of small 


amounts of metal 


ALOXITE TPW 


Aluminum Oxide 


Powder 
Grits 240 through 1000 


As ti 
paste heading of polish 


abrasive in 


ing wheels and belts 


CARBORUNDUM RA 
Silicon Carbide 


Sharp, very friable 
Grits 10 through 240 


Polishing cast iron 


CARBORUNDUM RA 
Silicon Carbide 


Powder 
Grits 280 through 600 


General purpose 


polishing 


FOR FREE BOOKLET, “Abras ve Grain and Powders,” write Dept. MP 83-52R 


CARBORUNDUM 


TRADE MARK 


...the ONLY source for EVERY abrasive product you need 


“Carborundum and “Aloxite 


Niagara Falls, New York 


are registered trademarks which indicate 
monvufacture by The Carborundum Comp 
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SLITTING SERVICE 
padaches 


@ If your monthly requirements 
of coiled strip exceed 100 tons, in 
many different widths and gauges, 
installing a Yoder slitter will not 
only result in worthwhile econo- 
mies but in eliminating costly pro- 
duction bottlenecks. 


Coiled strip in standard widths is 
obviously lower in first cost than 
slit-to-width strip; the sources of 
supply are more numerous and 
deliveries much quicker. 


The savings effected by doing your 
own slitting of moderate tonnages, 
soon pays for your investment in a 
Yoder slitter. Equally important, 
your inventory requirements and 
production planning are greatly 
simplified, as you can, from a rela- 
tively small stock of standard 
widths, in a few hours supply your 
own needs in slit strands. 


The economies as well as the me- 
chanics of slitter operation are fully 
discussed and illustrated in the 
Yoder Slitter Book, free on request. 


THE YODER COMPANY, 


5595 Walworth Ave., Cleveland 2, Ohio 
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Corrosion Prevention 
by Metallizing 


(Starts on p 161 

The foregoing hypothesis is sub 
stantiated by tests that were made 
by two major shipyards some 15 
years ago. Simultaneously two vards 
tried zine metallizing on test panels 
on the bottoms of rather large ships 
These areas though large were small 
compared to the uncoated surface 
After relatively short) time, the 
vessels were drydocked and it was 
noticed with some disappointment 
that all of the zine had disappeared. 
What was not realized at the time 
was that during the period that the 
zine was still active, it was providing 
cathodic protection to the surround 
ing steel. Undoubtedly these same 
ships carried zine plates under the 
sterns and probably these were re 
placed during the drydocking period 
Evidently no concern was felt over 
the loss of zine plates although the 
loss of zinc metallizing was viewed 
with some raised eyebrows. To eftec 
tively prevent corrosion below water 
line it is necessary to treat the 
entire area. Small breaks in the film, 
which expose very small areas of 
steel cathode, are not damaging fon 
these small areas are very effectivels 
protected by the overwhelmingly 
large area of anodic zinc. 

It is estimated that in the United 
300 ships have 
been treated with metallizing svs 
tems. Abrasion of hulls by docking 


or by flotsam 


States alone some 


paralleled in other 
industries. Elevated water storage 
tanks in the northern states will 
freeze over in the wintertime and as 
the water level rises and falls. an ice 
‘plug™ serapes against any protec 

tive film Even if this does re 
move some zinc, the remaining cout 

ing cathodically prevents Corrosion 
of the « xposed steel. The Erie Water 
District in Northern Pennsvivania has 
had some interesting experiences 
with metallizing going back 20 vears 
One involved leaky filter troughs. It 
was decided to trv zine metallizing 
to stop the leakage and to maintain 
the troughs until new ones could be 
installed. Today, over 1S vears later 

those same troughs are in use. 

The Panama Canal Zone Authority 
has studied protective svstems to be 
used on lock gates tropical en 

Continued on p. 170) 


METAL 


PROGRESS; PAGE 165 


PANGBORN 
SPEEDS UP | 
PRODUCTION, 
LOWERS COST 


Pangborn Hydro-Finish 
Cabinet—- Removes 
scale and direc- 
tional grinding 
lines . . . holds tol- 
erances to .0001” 
and prepares sur- 
faces for painting 
or plating. Liquid 
blast reduces cost- 
ly hand cleaning 
and finishing of 
molds, dies, tools, 
etc. Models from 

. $1410 and up. 


Pangborn Unit Dust 

Collector — Traps 
dust at the source. 
Machine wear and 


tear is minimized, 
housekeeping and 
maintenance costs 
reduced. Solves 
many grinding 
and polishing 
nuisances and al- 
lows reclamation 
of valuable mate- 
rial. Models from 
. $286 and up. 


Pangborn Blast Cleaning Machines 
for cleaning tanks, bridges, struc- 
tures quickly and economically. 
Portable and stationary models, 6 
sizes . $188 and up. Cabinet for 
cleaning small metal parts better 
and faster . . . $319 and up. 
Write for details on these machines 
to: PANGBORN CorpPorRATION, 1800 
Pangborn Blvd., Hagerstown, Md. 
Look to Pangborn for the latest developments 
ia Blast Cleaning and Dust Contro! equipment 


ngborn 
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CENTRALIZED LUBRICATION SYSTEM proves to be time and money-saver for American Excelsior Company. Drum of lubricating 


oil is connected to main supply line which feeds oil to each machine by means of main pump and individually adjusted oilers. 


wh) 


G aZdl| 


CENTRALIZED LUBRICATION SYSTEM 
WITH CITIES SERVICE RAVEN OILS 
WORKS FOR WISCONSIN COMPANY! 


Like so many other alert manufacturing organizations, 
American Excelsior Company, Oshkosh, Wisconsin, relies 
onacentralized lubricating system for most effective and 
economical lubrication in their operation. (See picture 
caption.) 

And another great time and money saver has been 
the Cities Service Raven Oils they use. In an excelsior 


operation, fire is a major hazard, but with Raven Oils, 


{high flash point) American Excelsior gets maximum 


lubrication AND maximum protection against fire! 
Another outstanding example of how Cities Service lubri- 
cants can solve complicated lubricatirg problems 
Perhaps you have a particularly bothersome lubricat 
ing problem. Why not turn it over to a Cities Service 
Lubrication Engineer for the answer that will mean 


money and time saved for you? Contact the Cities Service 


office nearest you, or write Cities Service Oil Company, 


Dept. K-14, Sixty Wall Tower, New York 5, New York 
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PAINT FINISHING SYSTEM 


Complete Finishing Systems for Enamel 


Locquer, Paint 


r Varnish—including Meta! 

Cleaning and Rust-Proofing Equipment 

Dry-Off Ovens—Uydro Whirl Spray Booths 
Filtered Air Supply 


Systems Drying 


and Baking Ovens and Overspray Re 
Hydro-Whirl Dust Col 
lecting Systems and Other Units of Specia 


Producton Equipme nt 


claiming Systems 


Check YOUR needs with Peters-Dalton 
where more than 20 years of Finishing 
System leadership and experience are 
backed by expert engineering and design. 


Why “pick” and “choose” components 
separately? P-D will install a complete, 
continuous Paint Finishing System that is 
tops in efficiency and economy because 
it is planned, engineered and produced 
step-by-step for you and you only 
Peters-Dalton engineers lay out the com- 
plete system to meet whatever require- 
ments and space limitations necessary in 
your plant. 


Illustrated in the “Package” is a complete 
P-D Paint Finishing System which handles 
700 electric food mixers hourly . . . so com- 
pact that it requires but two 20’ x 20’ bays 

. Wf consists of a 6-stage cleaning and 
rustproofing machine with automatic charg- 
ing and automatic centrifugal chemical re- 
clamation devices . . . a@ separate moisture 
dry-off oven necessary cooling space 
. . @ completely enclosed spray operation 
with conditioned air supply .. . supply equip- 
ment on the floor adjacent to overhead bake 
ovens . . bake oven heaters underneath 
ovens . . . material flows from bake ovens 
to assembly and packaging in next bay. 


A P-D installation means one responsibility 
for final, satisfactory results—means the 
performance of a Finishing System that 
you can rely upon for smooth, efficient, 
integrated operation and high quality 
work at lowest possible costs. 


Pa) Hydro-Whirl Paint Spray Booths Industrial Washing Equipment 


Pa) Orying and Baking Ovens ® Hydro-Whirl Dust Collecting Systems 
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by Metallizing 


(Starts on p. 161 
vironment. After laboratory explora- 
tion, several promising coatings were 
applied Ten vears later a report in 
Corrosion concluded: 

1. The systems which show out 


standing 


performance — are those 


metallized with zine. 

2. Zine metallizing provides a sac 
rificial prime coat which acts as se« 
ondary protection if and when the 
organic top-coats have deteriorated 
or become damaged. 

3. Zine metallizing is not con 
sidered justifiable if the length of the 
service period is relatively short 
for example, four or five years —and 
regular maintenance repairing or re 
painting is the rule at the end of such 


relatively short periods. 
SPRAYED ALUMINUM 


Severe COTTOSION problems xist 
the maintenance of contact sulphuric 
acid plants Monsanto Chemical Co 
and Leonard Construction Co, have 
jointly developed a specification that 
hias become standard procedure ith 
the manufacture of equipment for 
these conditions. 

In the converter, the hot heat ex 
changer, and piping connecting these 
units, the steel is EXPOSE d to tempera 
tures ranging from around $50 to as 
high as 1150° F. The equipment 
contains a gas composed of up to 
10% or more SO. which, enroute. is 
converted into a mixture of SO. and 
SO. at the high temperature. Bare 
steel tends to “scale”, and while this 
is not at all serious from. the point 
of view of converter life, some scale 
drops off into the catalyst pellets 
and mcreases resistance to proper 
flow of the gas. 

Metallizing approximately 


0.010 in. of aluminum vers 


with 
mate 
rially stops this scaling. How long the 
job will last is not known, but it is 
well worth it if metallizing needs to 
be done even as often as) 
intervals. 

Organic paints do not hold up 
under high 


equipment as 


temperature on such 


exhaust) manifolds, 
mufHlers, and smoke stacks—even in 
more conventional industries. It is 
standard Bethlehem 
Steel Co., for example, to metallize 


(Continued on p. 172) 


procedure at 


nothing like ‘@\compléte “Package 
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when installing a 
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CHEMICALS 


PROCESSES 


PIONEERING 
RESEARCH 
AND 
DEVELOPMENT 
SINCE 1914 


For more than a third of a 
century, ACP research chem- 
ists and ACP technical repre- 
in the field have 
pioneered in the science of 


sentatives 


metal preservation. They have 
developed surface treating 
chemicals which either protect 
metals directly, or create a 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around to reduce costs, 
speed production and add to 
the 


products. 


life-span of countless 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 
and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
cleaners and addition agents; 
copper stripping and bright- 
ening solutions. 


PHOSPHATE COATINGS TO 
MAKE YOUR PRODUCT DURABLE’ 


PAINT BONDING 


GRANODINE””™® zinc phosphate coatings improve paint adhesion 
on automobiles, refrigerators, projectiles, rockets, and many other 


steel and iron fabricated units or components. 


“LITHOFORM””™ zinc phosphate coatings, make paint stick to 


galvanized iron and other zinc and cadmium surfaces. 


“ALODINE”” protective coatings provide improved paint adhesion 
I 

and high corrosion-resistance for aircraft and aircraft parts, awnings, 

wall tile, signs, bazookas, and many other products made of 


aluminum. 


RUST PROOFING 


“PERMADINE”” zinc phosphate coatings provide rust and cor- 


rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items. 


PROTECTION FOR FRICTION SURFACES 
“THERMOIL GRANODINE”” manganese-iron phosphate coat- 


ings provide both rust proofing and wear resistance — anti-galling, 


safe break-in, friction on rubbing parts. 


IMPROVED DRAWING AND COLD FORMING 
“GRANODRAW”” zinc phosphate coatings make possible im- 


proved drawing, cold forming and extrusion on such steel products 
as sheets for stamping, bumpers, parts to be formed, prior to plating 


or painting, cartridge cases, etc. 


*Made, Sold, and Serviced By A Pioneer 
In Protective Coatings For Metals... 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


Detroit, Michigan 


Niles, California Windsor, Ontario 
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the Reliability of 


THAT ASSURES MORE PRODUCTION - 
LESS “DOWN TIME” - UNIFORM RESULTS 
* FEWER REJECTS - 


These special pit type furnaces with a work space of 48” 

dia. x 156” deep are typical of furnaces designed and built 
by Hevi Duty Electric Company to solve unusual heat 
treating problems. 


The Hevi Duty return bend type heating elements are zoned 
to provide uniform temperatures in the entire depth of the 
work chamber. For more information on how Hevi Duty 

Pit Type Furnaces can help you... 


Write for Bulletin HD-451 


HEVI DUTY. ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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Corrosion Prevention 
by Metallizing 


Starts on p. 161 

the exteriors of smoke stacks and 
waste heat exhausters with alumi 
num. Mufflers on Cooper- Bessemer 
vas engines are similarly treated 
Some of this work has been done tor 
over 20 years 

Recent investigations into the use 
of silicone-aluminum paints have 
discovered that thinner layers ot 
spraved aluminum will serve as un 
dercoats if these organic materials 
are painted or brushed over the 
spraved metal, It is a question us to 
whether these paints remain stable 
at elevated temperatures however 
it is conceded that even though the 
vehicle may burn out, the heavy 
pigmentation remains i the pores 
and irregularities of the spraved cout 


ing, thus extending its total lite 
CONIPLEN COATINGS 


It should be mentioned here that 
there are two patented processes 
known as “Metcolized”* coatings 
Which use nickel-chromiun spraved 
metal with or without a subsequent 
coating of spraved aluminum, Tn er 
vironments where these svstems are 
used, the initial heat will fuse the 
spraved coatings to the ferrous 
metals creating solid intermetallic 
solutions on the surface. The nickel 
chromium alloy is applied for tem 
peratures ranging around | 
ind the nickel-chromium plus alumi 
num ois for similar environments 
containing sulphurous compounds 

Bethlehem Steel Co. has set up a 
department to apply “Metcolizing 
to annealing covers used in the heat 
treatment of strip or wire in tha 
Sparrows Point plant in Marviand 
The covers are made ot INEXPENSIVE 
mild steel and sprayed on the ex 
terior surface 

The glass-lined tanks widely used 
in the manufacture of beer, food and 
chemical products often are damaged 
through mechanical abuse or acei 
dent. When the glass coating os rup 
tured it is usual procedure to use 
metallizing guns to spray smal] 
quantities of tin or other corrosion 
resistant metals — sometimes even 
gold, silver, molybdenum platinum 


on the crazed areas 


* Registered, U.S. Patent Office 


= 
— 
: 
Mr. W. Krueger, Operations Mana- 
ger of Cleveland Pneumatic Tool Co., 
says, “The uniformity of temperature 
in our Hevi Duty Pit Type Furnaces 
I allows us to heat treat large air-craft 
; forgings at heats and speeds adequate 
to meet the most exacting require- 
ments.” 


The following, because of its im 
portance in the consideration of 
metallizing, bears repeating. In or 
dinary COTTOSION such as that found Considerably Superior 
in fresh water, polluted water, and 
salt water, and in rural, industrial 
and seashore atmospheres vine 
aluminum is generally covered with 
organic coatings. Where environ 
ments are encountered whic h would 


rapidly attack these white metals 


GIVE YOU A WIDE RANGE OF TEMPERATURES 
other metals can be used, but as WITH A HIGH DEGREE OF UNIFORMITY... 


these are inherently cathodic to 
steel, special consideration must be * 
given to their application and use 

Although metallizing was first used ' 
more than 40 vears ago, it has only 
recently gained general acceptance 
This is primarily due to the develop 
ment of faster and more efficient 
metallizing equipment. Faster metal 


lizing means more economical metal 


lizing. This, coupled with the in 
reased labor rates for ™!s 
has brought metallizing to a position 
where it is frequently 
cal to metallize than to paint the 
only (qualific ation being that long-lite 


protection is desired So 


High-Temperature 


Fatigue” 


N THE operation of gas turbines at 
high temperature the stress condi 
tions mav be such that both taticu 
ind « reep of some of the components 


occur. This is especially trie for the 


bus, Ohio, reports .. . “This esti 
properties should be considered to nace is in constant use and has 
vether for a proper appreciation of produced results considerably sup- 
the reaction of metals to the stresses erior to those previously obtained.” 


that are likely to arise in gas turbine 


rotating turbine blades. These two 


ration 
At room temperature steels and 
some other metals possess definite This all-purpose furnace gives you temperature uniformity 


fatigue limits which are independent in the 400° to 1850° F. range. The Jeffrey Manufacturing Co 


of the number of stress eve les and are 


is using this multi range convection furnace installed at 
little affected by the spe d of evel 


floor level for hardening and tempering operations on large 

change of stress, no such definite tim parts, and occasionally for pack carburizing. They find it 

its are found at high temperatures 


“considerably superior’ for their type of operation. Bulletin 
that is, the curves dom t usually have 


" 4] ' HD 341 gives you all the details, types, sizes and specifications 

as well as special features. Write for your copy today! 
at high temperature are therefore 
normally recorded as the stresses pro 


ducing failure in a particular 
or at i specified number of stress | H:E-V1eED-UT-Y 

EV! DUTY ELECTRIC COMPANY | 
emperature \ aprel, 


Symposium ot igh-Temperature —~— MILWAUKEE 1, WISCONSIN —— 


steels and Alloys fo as Turbin 
Ste Is — Alloys for Gas Turbine Heat Treating Furnaces... Electric Exclusively 
sritish Tron 


February 1951. p. 169-174 Dry Type Transformers Constant Current Regulators 
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WILSON “"Rockwell’”* 
Hardness Testers 


yo con get this 
MODEL 


The Best...Costs Less...to Use 


@ When you use WILSON “‘ Rockwell’ Hardness Testers to check 
your products during various stages of manufacture, you will be 
sure. You will prevent costly complaints from your customers. 
The long experience of WILSON’S Standardizing Laboratory en 
gineers is your assurance of top quality and accuracy in the 
Rockwell’ Testers you buy. 


Six Important Features 


1 Totally enclosed, dirt and dust-proof ‘‘Zerominder”’ dial 
gauge 

2 Gripsel clamp screw for quick change and proper seating 
of penetrator 

3 All controls grouped conveniently 

4 Enclosed, easy-to-reach variable speed dash pot 

5 Stainless steel elevating screw 

6 Standardized weights 


WILSON Makes a Complete Line 


There are two types of WILSON ‘‘ Rockwell’ Hardness Testers 
. Regular and Superficial. They come in many styles with 
accessories for testing flats, rods, rounds, and odd 
shapes. For micro-indentation hardness 
testing, there is the WILSON TUKON 


Write for information and let 


us make recommendations 


*Trade Mark stered 
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cvcles, such as stress for failure in 
10> eveles 

In prac tice, the cyclic stresses are 
usually superimposed on a_ static 
stress, and creep may accompany 
fatigue. If the stress is small in rela 
tion to the eyclic stress, creep will be 
small or negligible and failure will be 
by fatigue, but with high static stress, 
creep is the predominant factor lead- 
ing to failure in a time mainly deter- 
mined by creep properties. At high 
temperatures under vibratory stress 
the number of evcles to fracture is a 
function of the cvelic speed; the time 
factor, therefore, arises in an addi 
tional form. The magnitude of the 
effect ot cVe lic speed has not been 
studied by the author for increasing 
values up to the resonant vibration 
speeds of turbine blades, but the evi- 
dein eso far obtained at lower speeds 
suggests that the fatigue strength for 
a fixed number of ( vcles at resonance 
speeds is somewhat higher than at 
the normal (slower) laboratory test- 
ng speeds of about 2000 to LO.000 
cevcles per minute. 

When a component is subjected 
to alternating bending stresses their 
magnitude may be sufficient to pro 
duce plastic strain in the most highly 


stressed fibers, causing stress redistri 


Ser 


= Sne 
Tension ( 
Neutri Axis { 
| 
Elastin Vonelastic 
ne 
Srress Stress 


Fig. 1—Stress Redistribution in a 
Component Subjected to Alternat 
ing Stress. Solid line represents lin- 
ear clastic distribution; dashed line 
represents when plastic flow occurs 


bution across the section. A typical 
stress. redistribution might be as 
shown in Fig. 1, wherein the solid 
line indicates linear elastic distribu- 
tion and the dashed line the distribu- 
tion if plastic flow occurs The nature 
and extent of the redistribution will 
depend on the form of the. stress 
strain relation determined the 
same loading speed as the alternating 


evcles Continued on p. 176 
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High 
Furnace 


A: last there is now available a single 
furnace that does away with the need 
to purchase equipment for each phase 
of your high-vacuum, high-temperature 
work. Because of its modest price, it 
will fall within the budget of most 
laboratories. 


With this new furnace you can melt 
and solidify — melt and pour — add to 
the melt — stir — look into the hot 
zone — measure hot zone temperatures 
— introduce controlled atmospheres 
— degas — heat treat. It’s a complete, 
versatile unit, capable of handling the 
widest variety of metallurgical research 
work. Write today. 


You can afford 


Vacuum 


Versatile Unit lets 
_. you melt, pour, 


heat treat, degas 


FEATURES 


@ Ultimate vacuum ot less than 
5x 10> mm. Hg 


@® Working temperatures up to 
2000 ¢ 


@ Temperature controllable within 
5 


@ Hot zone reaches temperature 


within (wo minutes 
@ No retractories used in hot zone. 


@ 4’ purifying type diffusion pump in 


sures high capacity for out-gassing. 


@ Utilizes single turn low voltage re 


sistance clement of tungsten 2' 
dia. x 4° high 


Optional heating elements of larger 


size are available 


Integral power supply for furnace 


Manual temperature control (Auto 


matic control optional.) 


Phermocouple vacuum gage is 
standard equipment. Other gages 
are available. 


National Research Corporation 


Equipment Division 


Seventy Memorial Drive, Cambridve, Massachusetts 


NOVEMBER 


1953 


\ 
\ 
| | 
Thi 
This 
ae 9 
3 
HIGH WA M ENGINEERING AND EU MEN —_ ATIN are f y 
PAGE 105 


It is one of the most economical sources 


of hydrogen and nitrogen for metallurgical 


uses. 


You get 4500 cubic feet of mixed gases 


when one 100-pound cylinder of Barrett ® 


Brand Anhydrous Ammonia is dissociated 


at normal temperature and pressure. Or 
approximately 3375 cubic feet of hydrogen 


and 1125 cubic feet of nitrogen. 


Properly working cylinder valves insure 


trouble-free use when cylinders reach you. 


Fast delivery service of ammonia in 150, 
al 100 and 50-pound cylinders. Coast-to-coast 


stock points and an adequate supply of 


cylinders make this possible. 


Free technical help from men specially 
trained in the use of anhydrous ammonia 


for metal treating. 


All of this adds up to greater savings, 


better service and better performance for 


you. Write for your free copy of a new 
booklet, “Guide for the Use of BARRETT & 


Brand Anhydrous Ammonia in Cylinders.” 


t 
Always specify Barrett® Brand j 
Anhydrous Ammonia—the brand } 
with the bright green cylinder caps. } 


40 RECTOR STREET, NEW YORK 6, N. Y. 
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Under alternating direct stress 
when the. maximum stress of the 
evcle exceeds the elastic limit, a hvys 
teresis stress-strain loop is developed 
representing work done. With a ree 
tangular beam of material under al 
ternating plane bending at constant 
maximum strain, each fiber strained 
bevond the elastic limit develeps a 
lower stress than the nominal value 
When the evelic frequency 
is increased plastic strain has less 
time to ce velop and the stress in the 
outer fibers strained beyond the elas 
tic limit, S,.. more nearly approa hes 
the nominal value, S,; that is, the 
actual stress is higher. The hysteresis 
loop corresponding|y de« reases 
width as the evclic speed INCTCASES 
and there is less work done on the 
material per cy le. The relationship 
between the work done per cycle and 
the number of cycles to tracture is 
unknown. It may be assumed, how 
ever, that under alternating stress 
cycles, the number of cycles to trac 
ture will depend on the eve lic speed 
but is unlikely to be a direct function 
of the speed The relationship is 
probably approximately logarithmic 
lS has been tound for mild steel at 
100° C. (750° F 

At very high evelic speeds there is 
little time for plastic vielding at the 
maximum stress of the evcle: there 
fore. the actual stress for a given 
deflection or bending moment is 
probably very close to the stress com 
puted from an elastic formula 

Since the maximum fiber stress in 
bending may be distinctly less than 
that based on an elastic state of dis 
tribution, a material undergoing al 
ternating bending may appear to 
withstand a higher nominal) stress 
for a given endurance than when 
subjected to alternating direct stress 
In gas turbine blades, however, the 
speed of alternating bending is so 
high (60,000 evcles per min that 
the bending stress may be very clos 
to the « omputed elastic stress. 

Data are presented for the fatigue 
and creep properties ot five allovs 
R.ex 78. Nimonic SO, GISB, G32 
R.ex 337 A, at temperatures trom 600 
to SOO” ¢ 1110 to 1470" tor 
times from 10 hr. to, in some in 
stances, in excess of LOOO hi 
Continued on p. 178 
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7 ALLIED & DYE CORPORATION 
“0 


FOR 
ELECTRIC FURNACE 
SLAG FLUX 


FOR 
DEOXIDIZER 


prime source 

lat 

OF deoxidation 

More and more stee! producers ire turning to iheon 3 

carbide as an effective and economical source of deoxi 5 

dation, silicon addition, turnace block, and slag flux Bi 
And more and more producers are specifying American 


Metallurgical Products Company's CARBO-SIL tor 


three very fundamental reasons Only 
AMP has designed three specific grades to best suit 
your individual melting needs Only 
AMP uses 4-ply, extra-heavy bags to take rough mull 


handling and storage 
Only AMP carefully 


chemistry for furnac 


controls grain size and 
ind fur 
for each 
Why 


«is 


e or ladle 
rtified analyses 
shipment of CARBO-SIL 
not turn to 


nishes ce 


on « arbide 


others have, and with the above 
facts in mind, specify CARBO 
SIL when you do 


OPEN HEARTH 
FURNACE BLOCK 


U.S. Patent No. 2,569,146 


AMERICAN METALLURGICAL 
PRODUCTS CO. 


PITTSBURGH, PA. 


SIL 


SPECIAL 
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American Metallurgical Products Company 


3600 FORBES STREET - PITTSBURGH 13, PA. - PHONE MUseum 2-0791 
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Mahon low Temperature Finish Drying Oven at American- 
Standard. View shows Heating, Recirculating and Exhaust 
Equipment as well os the Control Cobinet Housing Tempera- 

ture Controls, Recording Instruments and Safety Devices. - 

View ot One ot Two Complete Mahon Finishing Systems Installed in the Buffalo Stamping Plant of 
American-Standard. Metal Cleaning and Rust Proofing Machine and Dry-Off Oven are in the Foreground. 


HEATER PANELS at AMERICAN STANDARD 
are also FINISHED in MAHON EQUIPMENT! 


Major elements of a second Complete Mahon Finishing System installed 
in the Buffalo Stamping Plant of American-Standard are illustrated here. 
This second system, like the other, is ultramodern in every respect. 
Parts are carried on a single conveyor which passes through a five- 
stage Metal Cleaning and Rust Proofing Machine, a Dry-Off Oven, a 
Cooling Tunnel, two Conventional Type Hydro-Filter Spray Booths which 
are staggered right and left hand, for spraying opposite sides, and 
finally through a Low Temperature Finish Drying Oven. This is another 
typical Mahon Finishing System designed to do a specific job efficiently 
and economically. If you have a finishing problem, or are contemplating 
new finishing equipment, you will find that Mahon engineers are better 
qualified to advise you on both methods and equipment requirements . . 

better qualified to do the all-important planning, coordinating and engi- 
neering of equipment— which is the key to fine finishes at minimum cost. 
And, you will also find that Mahon equipment is built better for more 
economical operation over a longer period of time. Mahon’s background 
history in this highly specialized field covers thousands of Complete 
Finishing Systems including Dip, Flow Coating and Spray Equipment for 
every conceivable product painted on a production basis. See Mahon’'s 
Insert in Sweet's Plant Engineering File, or write for Catalog A-654. 


THE R. M AH ON CO MPAN Y 


HOME OFFICE and PLANT, Detroit 34, Mich. © WESTERN SALES DIVISION, Chicago 4, !I/ 


Engineers and Monufacturers of Complete Finishing Syster ncluding Metal Cleaning, Pickling 


Exit End of Mahon Metal Cleaning and Rust Proofing Machine Proofing Equipment, Hydro-Filter Spray Booths, Dip and Flow ¢ ters, Filtered Air Supply 


at American-Standard. Processing Solutions ore Heated by 


and Drying and Baking Ovens, ( ing Tunnels. Heat Treating and Quenching Equipment 
Steam. Temperature Control is Automatic. 


for Aluminum and Magnesium, and other units of ‘ | Production Equipment 
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FOR INDUCTION HEATING= 
SPECIFY WESTINGHOUSE 


Leader for Years in Total KW in Use yin 
of experience gained by Westinghouse from hundreds of 
induction heating installations throughout industry can be 
applied now to your own heat-treaung needs. You ar 
assured of reliability — proved by the fact that the total 
kilowatt-hours generated by installed Westinghouse induc 


tion heating equipment has exceeded, year in year out, that 


of any other manufacturer. 


And you know that Westinghouse, as a manufacturer of 


you CAN BE SURE...1F ITS 


both motor-generator and radio-frequency-generator in- 


duction heating units, is in a position to recommend 


equipment without bias for your specifi requirements, 


Whatever your heat treating problem, about these 


etheient, versatile tools now. Call your Westinghouse 


representative OF W cstinghouse Corpora- 


tion, Electronics Division, Induction Heating Section, 


2519 Wilkens Avenue, Balamore 4, Maryland 


“Higher ratings can be supplicd for any specific purpose. 


Westinghouse 
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KWto 1200KW Generator Sets 


now you 


Cal OWN your Own 


plant 


high x 18” deep). 


PROGRESS 


| low tn cost 
) high in productivity 


compact in design 


Hundreds of shops are enjoying 


the advantages of their own heat-treating 


department with this new Waltz Heat-Treating 
Furnace. It heat-treats, quenches, draws, stress- 
relieves, normalizes, anneals, with controlled 
atmospheres. You avoid costly production tie-ups 


caused by waiting for expensive outside services. 


What a money-saver right from the start... what a wise 


investment! Mail the coupon for complete details. 


PAGE 


Features include: 

1. Heating Furnace with range of 1000° to 
2400° F. automatically controlled (12” wide 

x 10” high x 18” deep). 
2. Tempering or Drawing Oven is recirculating 
type. Work is constantly bathed with even- 

ly distributed high velocity and held to 
constant temperature by automatic control. 
Alloy steel lined with perforated shelf, has 
range of 250° to 1100° F, (21” wide x 10” 


17S 


3. Furnace and Oven doors equipped with 
foot treadles. 


4. Two Quench Tonks for oil and water, By 
means of double wall construction, oil tank 
is entirely surrounded by water for cooling 
oil, thus producing more uniform quenching. 


5. Automatic electronic type controls 


6. Shipped ready to install by simply connect- 
ing gas and electric power line. 


A complete line of WALTZ standard or spe- 
cial heat-treating furnaces, using all types 
of fuels are built to suit your requirements. 
Write for comprehensive illustrated 
bulletins. Dept. W 


company 


SYMMES STREET 
CINCINNATI, OHIO 


High-Temperature 
Fatigue 


Continued from p 176 

\ method is prese nted to correlate 
fatious and creep data into composite 
diagrams for design use where static 
and vibratory stresses appear in com 
bination. A al fatigue-cree dia 
gram, for Nimonic SO at TOO> ¢ 
1290 I and a time of 200 hn 
is given in Fig. 2. The curve ABCDE 
hows various stress combinations to 
vive fracture in 200 hr. at TOO™ ¢ 
Point Eis pure creep failure, no 
vibratory load. and point A is pure 


fatigue failure. no static load 


Pure Fatigue Fai/ure 


\ Failure Curve at 2( Cycles 
per Min 


F 44, 80¢ 

Mean Stres 5s, Psi 
*Assuming Life /nverse 
Proportional t 


peed 


Fig. 2 — Fatigue-Creep Diagram 


binations of static and vibratory 
stresses to give tracture time of 200 
hr. are on the curve by tween A and 


port | 


stress that 


repres nts the tensile 
if applic d alone produc es 


a definite amount of creep illowable 


inn the particular design in this case 


in 200 hr. Theoretically, the 
limiting curve of 0.149 creep would 
be the form shown by FB. and this 
has been approximately 
for a mild steel at 400° ©. In the 
absence of ¢ \perimental information, 
it is safest to assume that the 
creep line lies along FA 

Although increase in eveclic speed 
results in a higher stress for a viven 
fatigue endurance, there is evidence 
that, at a given stress, increase in 
evelic speed results in shorter life 
terms of time. A safe assumption 
is that time-to-fracture is reduced in 
an inverse ratio to the imerease in 
speed. (It is very probable that this 
ratio is decidedly over-cautious, ) 
Thus, if an increase in speed from 
the test speed of 2000 
eveles per min. to the 60,000 evcles 
per min. tor turbine blades shortens 
the fatigue life in the inverse ratio 


Continued on p. 1SO 
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Performance of railroad journal bearings, under heavy load appli- 
cations at relatively low speeds, can not be anticipated by the usual 
physical tests of tensile strength, elongation, etc. Since it is impos- 


sible to maintain a perfect oil film between the rotating journal 
and bearing, the behavior of bearing metals under momentary 
metal-to-metal contact becomes a major distinguishing character- 


istic. 
With proper shaft alignment and reliable lubrication, bronze alloys 
are among the highest in fatigue strength and load carrying 


capacity. 
Write for your copy of the 8 page Lavingot Technical Journa Vol. 9, No. 3 
Sand in the Brass Foundry 


FREE 
[' containing an article discussing 
Specify—LAVIN NONFERROUS INGOT —Qualit, 


LAVIN & SONS, INC. 

Producers of Zine Base Die Casting Alloys. 

3426 S. KEDZIE AVENUE e CHICAGO 23, ILLINOIS 

PRINCIPAL Cities 

1953 


REPRESENTATIVES 
NOVEMBER 
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PACE 


A simple method of 
controlling temper. 
atures in: 


WELDING 
FLAME-CUTTING Also 


© TEMPERING available 
* FORGING in pellet 
CASTING 
MOLDING liquid 
® DRAWING form 
© STRAIGHTENING 
® HEAT-TREATING 

IN GENERAL 
It's this simple: Select the 


Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 


the Tempilstik® mark melts, 


the specified temperature has gives up 
been reached. to 2000 
readings 


Available in these temperatures ( F) 


13 263 400 950 1500 
125 275 450 1000 1§50 
138 288 500 1050 1600 
150 300 550 1100 1650 
163 313 600 1150 1700 
ree 325 650 1200 1750 
200 338 700 1250 1800 
213 350 750 1300 1850 
225 363 800 1350 1900 
238 375 850 1400 1950 
250 388 900 1450 2000 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


V 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
Dept. 15 - 3000 South Wallace St., Chicago 16, III. 
Dept. 15 - 2035 Hamilton Ave., Cleveland 14, Ohio 
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High-Temperature 
Fatigue 


Continued from p. 178 
then the stress to give failure in 200 
hr. at 60,000 eycles per min would 
be the same as that to give failure in 
6000 hr. at 2000 cycles per min 
Thus, in Fig. 2 a lower curve than 


ABCDE 


been shown at GHE representing 


2000 cycles per min. } has 


60.000 eyeles per min. 

The area OGHEF then approximate 
ly represents the limiting stress con 
ditions within which fatigue failure 
or creep exceeding O.1% will be 
avoided. A third dimension or co 
ordinate may be added to make the 
figure cover a range of times. 

In 1942 some additional fatigue 
made wherein it) was 
That neither R.ex 78 nor 
Nimonic 80 showed any appreciabl 
loss in strength at 650° ©, (1200° } 


tests were 


show a 


when subjec ted to exhaust gases trom 
a combustion chamber burning kero 
SENnC; however alloys used for blades 
may suffer reduction in both fatigue 
and creep strength from ash deposit 
from the burning of residual oils con 
taining V.O,; (b) specimens of R.ex 
78 and Nimonic SO of rectangular 
section with small fillet radii of 0.015 
0.025 and 0.040 in. loaded with fluc 

tuating stresses at G50? ¢ suffered 


some reduction in endurance; and (« 


on the basis of fatigue testing at 
¢ satisfactory welds could be 
made between Nimonic SO and 


Stavblade or Nimonie 75, and be 
tween 7S and Stayblace 
G. M. 


Hot Workability of 
White Cast Iron” 


cast iron, because of th 

presence of free cementite, is 
verv hard and therefore difficult to 
machine. For this reason, the direct 
use of this material is limited to 
specialty products, such as chill cast 
and the 


since it contams a 


rolls, rolling stock wheels 
like. However 
relatively high percentage of aus 
tenite at temperatures above Ai 

cast iron should possess a fair amount 
of plastic itv when hot, and be amen 
able to forging or pressing. Fur 


(Continued on p. 182) 


*Digest of “Plastic Forming of 
Castings”, by G. L 


White Iron 
Pogodin-Alexeyev, Vestnik Mashino- 
streyenya, Vol. 31, April 1951, p. 57. 


HEAT 
TREATING 
OF 


STAINLESS 


NITRONEAL GAS 
GENERATOR 


... Produces pure nitrogen 
with a controllable hydro- 
gen content that can be var- 
ied at will and maintained 
at any percentage from 
25°) to 25°) to best suit 
work in furnace. 

Used for bright annealing, 
heat treating, and furnace 
brazing of stainless steel, 
low and high carbon steels 
and non-ferrous metals. 


© Fully Automatic 


*® No Operating Person- 
nel Required 


® No Explosion Hazard 


© 30% Less Costly than 
Dissociated Ammonia. 


Units available in 100 C.F.H. 
to 10,000 C.F.H. capacities. 


Write for Booklet No. 21 


BAKER & CO., INC. 


113 ASTOR STREET, NEWARK 5, N. J 
NEW YORK * SAN FRANCISCO * LOS ANGELES * CHICAGO 
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You can solve any problem of non-ferrous finishing 
maximum corrosion protection ... sparkling clear or colored 
decorative finishes, firm and lasting base for paint . .. with 
these two words “‘specify Iridite’’. For example 


& ON ZINC AND CADMIUM you can get highly corrosion re 
sistant finishes to meet any military or civilian specifica 
tions and ranging in appearance from olive drab through 
sparkling bright and dyed colors, 

ON CopPpe... lridite brightens copper, keeps it tarnish 
free; also lets you drastically cut the cost of copper 
chrome plating by reducing the need for buffing 

@ ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 


racks. No high temperatures. No long immersion. Process 
in bulk. 


Bid ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions 


AND IRIDITE IS EASY TO APPLY. Gi0es on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. 
No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
lridite coating is not a superimposed film, cannot flake, 
chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete 
data. Write direct or call in your Iridite Field Engineer. He's listed under 
"Plating Supplies" in your classified telephone book. 


A Researtu Prooucrs 
INCORPORATED : 
4004.06 MONUMENT STREET BALTIMORE 5. MO 


Maonvfecturers of Iridite Finiches for Corresion Protection end 
Paint Systems on s Metals, ARP Plating Chemicels. 
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Hot Workability 
White Cast Iron 


(Continued from p. 180 
thermore plastic deformation may 
accelerate graphitization, thereby r 
ducing the time re quired for obtain 
ing malleable iron products 

Various experiments were carried 
out under both laboratory and works 
conditions to verify these supposi 

Phe iron used contained 2.23 
0.522 Mn, 139% 0.122¢ P 
ind 0.034% S, and had a hardness of 
100 Brinell. The strongly dendritic 
structure consisted of cementite in 
i pearlite matrix, and there was no 
indication of free graphite 

\ series of pre liminary tests was 

irried out to establish the best heat 
ing schedule for subsequent work 
ing. For this purpose a number of 
evlindrical specimens O.4 in diam 
cter were heated for 10 to 60° min 
at various temperatures between 
1290 and 1740° F., and either al 
lowed to cool in air or quenched in 
water. It was found that heating for 
only 1 hr. at 1560° F. or 10 min 
at 1740° F.. caused the formation 
of isolated graphite globules, and it 
was concluded that preheating for 
10 to 15 min. at 1650 to 1740° F. 
is most convenient for the purpose 
Unless otherwise stated. such treat 
ment was applied throughout the 
experiments. 

Upsetting tests were performed on 
evlinders 1.4 in. diameter and 1.6 in. 
long in the as-cast condition. These 
could be reduced without any trou 
ble to 1/3 of the original length by 
employing light blows of a 5001b 
pneumatic hammer. They also with 
stood compression of 75% without 
developing Cracks 

Microscopie examination of the 
specimens showed a consid 
erable proportion ot graphite which 
exceeded many times the minute 
quantities found after heating to the 
forging temperature only (without 
subsequent plastic deformation 
\loreover, the amount of graphite 
in the microstructure increased with 
ncreasing plastic strain suffered by 
the metal. The distribution of the 
newly formed graphite and its form 
were not uniform: at the periphery 
of the forged samples it appe ired 
‘n the form of small “dots” and. fine 

latelets while in the center as fairly 
irregular areas. Also. the orig 


Continued on p. 184 
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Metals for 


GLC GRAPHITE ELECTRODES help make many of the metals 


essential to the production, transmission and utilization 
of electricity. 


The performance of GLC GRAPHITE ELECTRODES is unsur- 
passed in the manufacture of electric steels, foundry 
metals, ferroalloys and magnesium. 


ELECTRODE DIVISION 


Great Lakes Carbon Corporation 


Niagara Falls, N.Y. Morganton, N. C. 


Graphite Electrodes, Anodes, Molds and Specialties 
Sales office: Niagara Falls, N.Y. Other offices: New York, N. Y., Oak Park, | 
Sales Agents: J. B. Hay i i 1am, Ala., George O'Hara, Long Beach, Cal., ( 
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HEAT TREATING 
FURNACES 


UP TO 2000°F. OR MORE 


This ear-type annealing furnace 
is an example of the heat treat- 
ing furnaces designed and engi- 
neered by the Carl-Mayer Corp. 
This particular car bottom fur 
nace was designed for the heat 
treatment of chain up to 2000°F, 
at Cleveland Chain & Mig. Co. 
We also build furnaces for other 
uses, including aluminum and 
magnesium heat treating. 


This battery of three aging ovens inecor- 
porates direct gas-fired recirculating 
air heating systems and other features 
which contribute to uniformity and 
faster, more economical production in 
a large aluminum company. 


Investigate the advantages and pat- 
ented features offered in the heat treat- 
ing furnaces and ovens designed and 
built by the Carl-Mayer Corp.—write 
for the new, illustrated folder today. 


Bal. 


THE CARL - MAYER CORP. 
3030 Euclid Ave., Cleveland, Ohio 
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Hot Workability of 
White Cast Iron 


Continued from p. 182 


inal dendritic structure becaunne 


fainter or even vanished entirely in 
connie place It Was found too that 
mmnealing at I740° produced a 


mitlleable structure pearlite 


plu graphite in the forged speci 
than half the time re 
quire dl for the as-cast material 
Attention is called to the fact that 
the upper margin for th 
ind that the 


individual 


rien le 


forging 
temperature IS 
impact energy of the 
blows of the hammer must be low 
When an atte mpt was made to upset 
a evlinder with one or two heavy 
blows, extensive cracking resulted 
\ similar behavior, in spite of care 
ful hammering, was noted when the 
evlinder was prehe ited to 1S30° 
Cast bars can be forged down to 
reduce their cross section if these 
limitations are kept in mind 

\part) from thr experiments ce 
scribed above, various other form 
Ing operations were successtully pe 
formed. For instance, cast flats of 
0.6.\0.24-in. section and about 3 in 
long could be bent in a vise under 
90° or twisted over 360° into a 
spiral without cracking. But when 
similiar operations were attempted 
preheated to 1795 to 
BL the 


immediately 


on sample 
specimens fractured 
brittle 


Without any prio plastic deforma 


manne 


tion. The author suggests that this 
behavior mav be due to the pres 
ence of minute quantities of low 
melting point eutectics coupled with 
intensive graphitization during forg 
ing at high temperatures 

Finally, flat prismatic specimens 
heated to 
different te mperatures between 1435 
and 1650° and then quenched 
into a bath of molten NaNO.-KNO 

385 to 455° F After a brief 


immersion in the isothermal bath 


from several casts were 


the s imples could be bent or twisted 
in the same manner as the samples 
receiving treatment at 1650 to 1740 
The 


as the austenite-to-martensite 


plastic itv decreased, of 
transformation progressed until the 
metal became completely brittle 
These results indicate that ther 
mav be a possibility of replacing 
casting by forging or pressing in the 
manufacture of certain 


Continued on p. 186) 


METALLOGRAPH 


and Universal 
Camera Microscope 


VISUAL OBSERVATION and PHOTOGRAPHY 
OPAQUE and TRANSPARENT SPECIMENS 


BRIGHT FIELD, DARK FIELD 
ond POLARIZED ILLUMINATION 


This he tn nt all 4 

4 ar ! 

spe ¢ 

(in 
4 ar ‘ 

obtair for han t price 

@ the image is automatically in focus in the 
camera—the transition from observation to 


photography is instantaneous 
@ compact and entirely self-contained with built-in 
4'4" camera, light, variable transtormer 
@ complete range of magnification 25—2000X 
Equipped with 5 objective lenses and revolving 
noseplece 4 photographic eyepieces on revolving 


turret } visual eyepieces. Coated optics 
@ many other important features and accessories 
including calibrated mechanical stage, filters 


polarizing apparatus, micrometer eyepiece, fllm 


holders, hardwood, case, etc 
Only $940 


f.o.b. Boston. COMPLETE UNIT 


mialle ible 


Metallurgical Microscope MMU 


Model pioneer 


several new features arvattah! 
4 ‘ 4 ir ‘ 


@ transformer built inte 
microscope base 


@ vertical ithuminator wit! 
iris diaphraam and 


@ illuminator mounts or 
stage for oblique lighting 


@ itluminator mounts sut 
stage for transparent 
specimens 
course and fine focusing 
focusable stage 


@ calibrated drawtube 
@ polarizing apparatus 


revolving nosepiece with 
objectives 5 
mao 
@ eyepieres: PS PIO 


COMPLETE with all accessories 
fob. Boston 


Only $287 


Write to Dept. P-11 for illustrated ferof 


United Scientifie Ce. 


e 


204-206 MILK STREET, BOSTON 9, MASS 
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..- because it improves 


products and 


increases sales! 


Two, lightweight, cast aluminum pressure 
plates are used in the advanced design Chrysler 
Dise Brake to quickly dissipate heat generated 
in braking. This is one example of how alumi 
num’s superior heat transfer can be used to 
advantage ... in this case to improve braking 
efficiency and to prolong brake life. 


Other advantages that are proving equally 


beneficial to manufacturers and operators of 


ears and trucks include aluminum’s low cost, 
light weight with strength, ease of fabrication, 
electrical conductivity and corrosion resistance 
These factors have influenced the widespread 
use of aluminum for pistons, transmission and 
torque converter parts, carburetor bodies, gen 
erator and starter parts, battery trays, window 


See ‘Mister Peepers 


MODERN DESIGN 


on NBC.TV. Consult 


CASE HISTORY: Chrysler Self-Energizing Disc Brake* 


*Standard Fquipment or 


Crown Imperial Models 


frames, trim and a host of other parts and 
For more information send for the 
free folder, ““Here’s What The Automotive 


Industry Is Doing With Aluminum.” 


ACCESSOTICS 


In almost every industry a change to aluminum 


has provided manufacturing economies, im 
proved designs and, at the same time, increased 
Ask Reynolds Aluminum Special 


ists to help you apply aluminum’s advantages 


sales appeal 


to your products and production 


Call the nearby Reynolds office listed under 
“Aluminum” in your classified telephone dire 
tory. Also write for complete index of design and 
fabrication Reynolds Metals Co 
2519 S Louisville 1, Kentucky 
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want to 


always found 


what thes 


stock at G. Carlson, Tne 


to be stopped 


again avatlable! 
Weekly 


users to see what is ay atlable 


diate needs. Thes can order 
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Weekly 


Some 


Stow k Lis 


PAGE 


brave 


about the 


size, gauge and type of stainless plate an 


tithe 


ave public ation of these valuable lists 


but now they are 


Stamles~ 


Plates « Plate Products « Forgings « Bars « Sheets (No. 


THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities 


IS6 


Steel Plate prod ed to 


trys standards of excellence from 


stock 


Carlson. 


pattern cut if desired. 


provides this time-saving 


service to the ever mereasing muniber 
of Stainless plate users... and 
prompt delivery is more than a 
promise. its a bar 

We will be chad te send you these 


weekly Stoek Lists as a reminder of 
what's available at G. Carlson. Tne 
A note from sou wll deo the triek 


Stainless Steels Exclusively 


we. 
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Won products In that i\ Crit 


could produce matlleabl parts ot 


more difficult forms and to closer 
dimensional tolerances than casting 
permits Also, the anne aling riod 
for mechanically worked product 
would be much shorter than for 
those cast only 

N. Potakowskt 


Effects of Alloying 
on Strain Aging of 
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Lists important. These lists tell then: 


From hot slag to heat treatment... 


LUMNITE ‘saves time, cuts costs 


CONSTRUCTION TIME SAVED HERE: Inland Steel Company, Indiana Harbor 
Ind., made fast work of slag-pit retaining walls above. Three sets of walls, 
500 feet long, resist heat in pits where hot slag is dumped and broken up 
with huge weights. Concrete made with Lumnite Cement is simply poured 
in place behind steel piling . . . reaches service strength in 24 hours or less 
For speed, you can’t beat simple monolithic concrete construction with 
time-saving Lumnite Cement! 


OPERATING COSTS CUT HERE: Before the Attalla (Ala.) Pipe and Foundry Co. 
could use lift trucks for bringing scrap to cupolas, they had to build a 
ramp that would endure the blazing charges dropped daily by cupolas on 
either side. At right is their solution— heat-resistant concrete made with 
Lumnite calcium-aluminate cement. Tough Lumnite-made floors help cut 
operating costs! 


MAINTENANCE REDUCED HERE: 6 months was average life of car tops exposed 
to quick quenching from 1700° F. at St. Louis (Mo.) Steel Casting Com 
pany. But refractory concrete car tops made with Lumnite Cement, such 
as the one at right, have lasted for several years. Refractory concrete has 
low volume change to withstand severe thermal shock: takes heat to 
2600°F. Helps cut maintenance in furnace and door linings, base pads 
foundations and stacks as well. 


FOR CONVENIENCE, you may prefer prepared castables (Lumnite Cement plus 
aggregates selected for specific temperature and insulation service —add onl 
water They're made by refractory manufacturers and sold through their 
dealers. For more information, write, Universal Atlas Cement Company (United 
States Steel Corporation Subsidiary , 100 Park Avenue, New York 17, N.Y 


**LUMNITEL"” is the registered trade mark of the calcitum-aluminate cement manufactured by Universal 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


NOVEMBER 


. 
Atlas Cement Company 
ATLAS® 
PRODUC) 
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MEASURING ACCESSORIES 


SELECTION OF 
EYEPIECES, LIGHT SOURCES 


SOLD AND SERVICED IN THE 


Cooke Troughton and Simm 


, Ltd, @ 61 College St., 


VICKERS 
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UNITED STATES BY 


The R. Y. Ferner Co., Inc. 


‘ANADA 


110 Pleasant Street 
MALDEN 48, MASS. 


‘Toronto 
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Call on Cl 


for All Your “Rockwell Testing” Needs 


CLARK Diamond Cone Penetrators 
are exactly right for your ‘“Rock- 
well” hardness tester, whether or 
not it bears the CLARK name 
Every step in their manufacture, 
from careful diamond selection to 
expert lapping, leads to a precision 
product that will give you precision 
results. Yet CLARK Diamond Pene- 
trators cost surprisingly little. 


CLARK Steel Ball Penetrators, for 
accurate ‘Rockwell testing”’ of un- 
hardened steel, cast iron, brass, 
bronze, and similar materials, are 
available in all standard sizes. 


CLARK Test Blocks, in various 
hardness grades, provide a quick, 
sure, and simple method of check- 
ing the accuracy of your “Rockwell” 
type hardness tester. 
Write today for descriptions 
and prices. 


CLARK INSTRUMENT, 


10202 Ford Ro e Dearbx ch 


INC. 
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UTS DONT CRACK WHEN FORGED FROM 
NUT WIRE 


Here's why 24 cold forge headers in this shop use 
Youngstown Scrapless Nut Quality Wire: Every step 
in the manufacture of this wire—from ore melting 
furnaces to final drawing operation is controlled by 
a single steel producer—Youngstown—whose sole 
guide to production is customers’ requirements for 
cold process nutmaking 

Each coil of wire is inspected, checked and re 
checked for uniformity and high quality. The result 
is that Youngstown Scrapless Nut Wire expands with 
out cracking, produces a finished nut of smooth 
bright polish so desirable in a merchandised product 

Youngstown Scrapless Nut Quality Wire is fu: 
nished in wanted AISI standard as well as special re 
sulphurized steels. Phone or write our nearest Dis 
trict Sales Office 


SCRAPLESS NUT 


THE SHEET AND TUBE COMPANY orion 
General Offices: Youngstown, Ohio . io - Export Office: 500 Fifth Avenue, New York 36, N. Y. 


a - PIPE AND TUBULAR PRO BARS - COLD FINISHED CARBON AND ALLOY BARS - 
SHEETS - PLATES - WIRE - ELECTR THe. TIN PLATE. - * cone TIN PLATE - RAILROAD TRACK SPIKES 
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INCREASE METAL FINISH, 
COLOR AND LUSTER... 
REDUCE OPERATIONAL 
TIME CYCLES AND COSTS! 


with a small quantity of the new, 
effective LORCO Barrel Finishing Com- 
pounds. They yield exceptional metal 
color and luster, while assuring you of 
uniform, low micro-inch finishes and 


adherence to very close tolerances. 


LORCO Compounds, employed in mod- 
ern media, enable you to remove excess 
metal in greatly reduced time cycles, 
eliminate surface imperfections, and 
tumble parts which previously could not 
be tumbled. 


LORCO Compounds cover a much wider 
range of application within a specified 
family of metals and alloys. They will 
often clean, degrease, deburr, color 
and finish, all in one operation . . . 
and at the same time, leave your media 


and equipment remarkably clean. 


Free working samples of most LORCO 
Compounds will be furnished to you 
upon request. Also, Lord Chemical 
Corporation will pro- 
cess sample parts for 
your approval, and 
give you technical 
services and recom- 
mendations without 


obligation. 


Write Today 
for our new, fact-filled Cata- 

log. In it you'll find our 

Rapid Application Index, 
characteristics, descriptions 
and field data on all 
LORCO Compounds. 


COMPLETE LINE OF 
BARREL FINISHING COMPOUNDS 
ALL TYPES OF TUMBLING BARRELS 
INCLUDING BENCH MODELS 
MEDIA AND AUXILIARY 
EQUIPMENT 


2068 S. QUEEN ST., YORK 5, PA. 
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Effects of Alloying 
on Strain Aging of 
Rimming Steels 
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ompletely effective in eliminating 
train aging at 212° Ff \dditions up 
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the ferrite from diffusing through the 
Jattior atter plastic deformation 
This is wcomplished by the chemical 
combination of vanadium and nitro 
ven, and the “atmospheres” in vana 
dium rimmed = steel must be com 
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F. X. Kayser 
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THERMOCOUPLE 


the head that's ahead 
in every way... 


This new “‘Serv-Rite’’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex 
traordinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removal or 
tightening of the cap a quarter turn 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of 2”, %”, or 1” IPS opening 
for the protecting tube, you can standard- 


ize on one style head 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim 
plify the making of the lead wire connec- 
tions. The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection 


Install a ‘‘Serv-Rite’’ thermocouple 
head and see for yourself how much 
better it really is. 


Write for complete details 


CLAUD S. GORDON CO. 


Manufacturers Engineers Distributors 


Thermocouples & Accessories Temperature Control 
Instruments « Industrial Furnaces & Ovens 


Metallurgical Testing Machines 


Dept. 15 3000 South Wallace St., Chicago 16, 
Dept. 15 + 2035 Hamilton Ave, Cleveland 14, Ohio 


APTER 
| 
| 
4 
Sr, 
Loreo 
CHEMICAL CORPORATION ‘GORDON: 
+e 
SERVICE: 


ZIRCONIUM, in magnesium extrusion or 


casting alloys, produces grain refinement and in- 
creases room temperature strength. It reduces porosity 
and increases ductility and toughness. It precipitates 


iron and improves soundness of castings 


FUSED SALT Potessium Zirconium Tetrachloride 
is used in large quantities in extruded magnesium alloys and in casting A TAM 
alloys free from rare eartn additions. PRODUCTS 


"°TARA®™™ also offers a new Master Zirconium Alloy containin 
y g 


approximately 32% Zirconium for use in magnesium castings containing TITANIUM ALLOY MFG. DIVISION 


rare earth additions. NATIONAL LEAD COMPANY 
Write to us at our New York City address for details. Executive and Sales Offices: 111 BROADWAY NEW YORK CITY 
"TAM is o registered trademork General Offices. Works and Research Laboratories NIAGARA FALLS WY 
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& G Self-Contained 
Quench Oil Cooler 


This combined Catalog and 
Selection Manual gives full 
snformation. 
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Old-fashioned, uncontrolled quenching methods may be costing you more than 
you realize. By installing a B & G Hydro-Flo Quench Oil Cooling System you 
can eliminate losses caused by excessive rejects—make an “inside profit” by 
cutting Operating Costs. 

The “SC” Series Hydro-Flo Oil Cooler is completely self-contained—com- 
bining Cooler, Motor, Pump, Strainer and all controls in a single, integrated 
unit. Fully automatic, it keeps oil temperature at the desired degree through all 
stages of the quench. 


Or, if you prefer, the component parts of a Hydro-Flo Oil Cooling System may 
be purchased and assembled on the job, In either case, you are assured of aniform 
quality in your product because of aniform quenching conditions. 


Send for Catalog and Simplitied Selection Manual. 


BE) BELL & Gossett 
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"THE SUM OF 
PHILOSOPHY 
Take 
from Life 
Only that 
which you can 
Perceive 
Assimilate and 
Appreciate 


You Return 
Only that 
which you 
may Contribute 
to 

Another’s 

Understanding 


As always, we have endeavored to ‘contribute to others’ understanding’ by again presenting at 
the Metal Show, the largest and most comprehensive exhibits of alloy castings obtainable. 


Your interest and approval constitute our rich reward. 


At the National Metal Show in Cleveland, we, of General Alloys, for 35 consecutive years “‘in 
front of the main entrance'’ welcomed many old friends, their sons and grandsons. 


GENERAL ALLOYS COMPANY * Boston, Massachusetts 


“OLDEST AND LARGEST EXCLUSIVE MANUFACTURER OF HEAT AND CORROSION-RESISTANT ALLOYS” 


“Out in front’ 
for 


35 YEARS 


sa RAK THE ow 
\ 


4 ~ 
. 
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; 


IN SERVICE 

OVER 13500 HRS 
FAHRENHEIT 


PA AA AAA 


PYRASTEEL Sprocket and section of Belt 
Conveyor . . a typical high-temperature application 
with a record of exceptionally long service. 


PYRASTEEL 


Dra rT Chains Marshall Furnace for creep 
: and stress-rupture tests. 
are widely used in the 
cement and allied y SS Left — Marshall Furnace for 

industries. Even 

when immersed 
in molten clinker, eS ae Research engineers in aircraft manufacture seek 
they do not warp, accuracy in their metal tests. So do engineers in the 
break or oxidize. 


automotive field, stainless steel, heavy equipment 
manufacturing, and atomic energy research. These 
engineers all want to know the true properties of 


their metals when under elevated temperatures. 
When you need extra durability in high temper- 
ature applications, specify PYRASTEEL Parts. : 
This chrome-nickel alloy provides maximum find the facts. With these furnaces it’s easy to keep 
resistance to heat and corrosion at) temper- temperature uniform over the gauge length of the 
atures up to 2000° F.. and it also resists cor- 
rosive gases and most concentrated or dilute 
commercial acids. Control Panels are built to give precision results. 
PYRASTEEL adds to the service life of refinery 
fittings, furnace parts, conveyor serews, and MARSHALL PRODUCTS CO. 
food and chemical processing equipment, 270 W. Lane Ave., Cotumsus 2, Onto 


Write for PYRASTEEL Bulletin 


CHICAGO STEEL FOUNDRY CO. 


Redzie Avenue and 37th Street Chicago 32, Hlinois 


Marshall Tubular Furnaces are aiding them to 


specimen. Both Marshall Furnaces and Marshall 


Makers of Alloy Steel for Over 15 Years 
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with the Only Organization 
Exclusively Devoted to 
Rolled Heat Resistant Alloys 


President Vice President Rolled Alloys, Inc., now provides six 


strategically located service centers 
manned by qualified metals engineers. 
These alloy specialists are ready to 


render experienced help in the proper 


m ie selection and application of rolled heat 
cs a resistant alloys. If you need proven 
FRED LATTIN BOB FORD it 

Chicago Pittsburgh - Cleveland heat resisting alloys, call your nearest 


“Rolled Alloys” representative for 


quality metal, service and value. We 
carry in stock over 300 sizes of rolled 


alloy mill forms for immediate ship- 


ment, whether by pound or in tonnage 


quantities. 
JOHN MAXSON ANSON ALBREE 


Philadelphia 


New England 


Your requirements and inquiries will 


receive our careful, interested attention. 


we. 


615 BELLEVUE AVENUE ETROIT 7. MICH 


LLOYD BOHAN BILL BAIER 
los Angeles Detroit 


AN -« TEL WALNUT 1.4462 
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ELECTRODE 


Moisture Content 
STABILIZER 


ae 


ane 


LOW HYDROGEN and STAINLESS STEEL 
ELECTRODE STABILIZER 


Specifically designed and engineered to 


maintain correct moisture content. 


Write for details 


@ Shelf circulation 
@ Electrically heated MANUFACTURER 


@ Thermostatically controlled MILWAUKEE 3, WISCONSIN 
@ Recessed shelving 
@ Rigid construction 


@ Multiple unit stacking 
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: UNLESS YOU’RE WELDING IN 4 K/D AK/LOWA 
; you need... BLUEWELD 
\ 4 3 
' 


“Thanks again’ 


to our many friends and visitors who 
saw our exhibit of Heat and Corro- 
sion resistant Castings at the Cleve- 
land Metal Show. 


This display was only a small part 
of the ACCOLOY line of job- 
proven and engineered castings for 


industry. 


REMEMBER * * * there is an 
ACCOLOY Engineer near you 
trained in Hi-Temperature applica- 
tions. Call him without obligation for 


an honest analysis of your problem. 


ALLOY ENGINEERING & CASTING COMPANY 


WEAT RESISTANT CASTINGS ALLOY CASTING CO. (oivision) 
CHAMPAIGN, ILLINOIS 
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ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 


Reports on Performance 


of HAUCK 
Proportioning 
OIL BURNERS 


A large forging plant, now firing rotary and slot type 
forge furnaces with 200 Hauck Proportioning Oil Burn- 
ers utilizing Bunker C Oil, presents the following data 
on their performance : 

7 Getting cleaner heat with less sealing than was 
experionced with their old type burners. 

2 Heat is more uniform throughout the furnaces. 
thereby eliminating cold spots previously 
evident, 

Easier control of firing with single lever elimi- 
nates improper proportioning of oil and air 
at any burning rate. 
Since installing Hauck Burners with automatic 
control they have experienced very little 
trouble with heating rejects. 
With better oil atomization and proportioning, 
carbon trouble and frequency of cleaning have 
been vreatly reduced, 
To operate Hauck Oil Burners is to know real perform- 
anee economy and reliability. Get complete details. 
Write for Catalog No. 410, 


HAUCK MANUFACTURING co. 


Combustion Engineers * Manufacturers of — 
Oil and ‘Gas Burners and Equipment 


148-158 Tenth Street + Brooklyn 15, N.Y. 


FOR LOW-COST 
SMALL PARTS | 
REPRODUCTION 


choose... 


PRECISION INVESTMENT CASTING! 


Secause with this precision process you can 
economically cast intricate, undercut parts to 
meet exacting requirements as to tolerances and 
finish without costly machining and assembly 
operations 


DESIGN ENGINEERS keep this precision casting 
technique in mind when designing new products 
or improving old ones. It may be the ideal, low 
cost way to produce the functional parts in their 
“natural” shape that you need to improve your 
product’s performance or appearance. 


Send For The Investment Casting Story 
This free 12-page booklet ‘MOD 
ERN PRECISION INVESTMENT 
CASTING” —contains the most com- 
plete source of facts and data avail 
able today 


ALEXANDER SAUNDERS & CO. 
Precision Casting Equipment & Supplies 
91 Bedford St. New York 14, N.Y. 
WAtkins 4-8880 
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Punches and Dies 


Notching Die with Gauge Table 


Standard stock sizes 4”, 
5 and 6 Lick those 
Notching Problems QUICK 
LY. Gauge table and gaug- 
ing bars provide accuracy 
and speed with easy adjust 
ment 

This is another of the 
many different kinds of 
punches and dies in stock 
or made to order for foot, 
hand or power operation 
Precision made from high 
zrade tool steel. Also adap 
tors and die shoes to con 
vert your press. 


—or what 
have you? 


What are your punch 
and die needs’ Consult us 
about those problems. 

faction is your reward 
when you Re-WARD you 


orders. 


@ Send for free illustrated 
catalog No. 152 AD. Net 


prices shown, 


WARD Machinery Co. wessingren Chicago 6 


| A Large 
orging Piant 
| 


Organic 


Decorative 


COATINGS ‘for MEWALS 


Metallic .. 


. Protective 


Answers to four brass and wire finishing problems 


ONE PRIMER MEETS 
MANY DIFFERENT NEEDS 


Test panels and users’ records show 
that Unichrome Primer AP-10 combines 
many properties not usually obtainable 
in a single priming material. For in- 
stance: It can be used either as an air- 
dry or baking-type primer. It dries fast 
Its adhesion equals that of standard 
primers on steel — surpasses them when 
applied to light metals. Furthermore, it 
is applicable to different materials, in- 
cluding magnesium, aluminum, zinc, tin, 
cadmium, iron, steel, copper —even glas 

Here, then, is a primer that many prod- 
ucts can benefit from 


How a company cut 
6-hour plating job to 3 


Shafts used in airplanes were being hard 
chromium plated for wear-resistance. 
Chromium had to be deposited .012” 
beyond finish size on one end in order 
to get required thickness on right angle 
shoulder at the other end. Parts were 
then ground to tolerances. Plating alone 
took 6 hours 

The ordinary chromium plating bath 
being used was then converted to the 
Unichrome SRHS Chromium Plating 
Solution. The change in results was 
startling. Chromium had to be deposited 
just .008” oversize because the plate not 
only covered angled surfaces more uni- 
formly but also more smoothly. More- 
over, since the SRHS solution plated 
twice as fast as the ordinary bath, it cut 
plating time to only 3 hours. And with 
% less chromium to remove, still more 
time was saved in finish-grinding. 


Formula for a 
chromium-bright 
lasting zinc finish 


Here's the “substitute” finish that be- 
came standard for so many products 
because of its quality. First, a plate of 
0002” to .0005” of zinc on the product 
Then a quick dipping in Unichrome 
Clear Dip Solution for brilliance and 
corrosion resistance. Lastly, a Unichrome 
Clear Enamel which seals in the bril- 
liance despite handling and exposure 


Unusual requirements of four companies 


met by special Unichrome organic coatings 


Finding answers to metal finishing prob- 
lems can be time-consuming and diffi- 
cult — especially when metal fabricators 
attempt the solution unaided. Experi- 
ence shows that time and money can be 
saved when a finishing specialist is con- 
sulted — particularly if the specialist has 
had experience with all types of finishes 
Here's what happened in four typical 
cases when United Chromium was 
called into the picture. 


$15,000 SAVED IN A YEAR 


A midwest refrigerator manufacturer 
coated chromium plated shelves with 
clear enamel] to prevent rusting at the 
welds. But the coating had poor re- 
sistance to wear. Sliding dishes and 
handling wore off the coating in spots 
making the shelves unsightly 

United Chromium, called in on the 
problem, provided a clear enamel de- 
veloped especially for chromium to seal 
out corrosion. With just a single appli- 
cation, this Unichrome “Clear” gave 
double the former film thickne: also 
a coating that could take more abuse 
Both corrosion and wear were licked 
And despite the thicker film, a $15,000 
yearly saving on material 


STILL “OK” AFTER TWO YEARS 


One finisher of dish drainers couldn't find 
a coating tough enough to withstand se- 
vere commercial service 

A Unichrome Plastisol was recommend- 
ed. Baskets with this thick, flexible coating 
are still going strong after 2 years. Never 


before had previous coatings stood up so 
long 


EXCEEDED SPECIFICATIONS 20 TIMES OVER 


Specifications for brass refrigerator trim 
called for a finish to withstand 500 hours 
of 100 relative humidity at 110 F. The 
clear enamel being used by this Ohio com- 
pany failed to stand up, causing a produc 
tion snag 

Consulted on the problem, “The 
Unichrome Man” was confident it could 
be solved. Samples were submitted and 
tested by the company. Results were ex 
traordinary. The corrosion-resisting 
Unichrome Clear Enamel was adopted 
after 500 hours. But it then went on to re- 
main in perfect condition for 11,850 hours 

that’s 493 days'—when attempts to break 
down the coating were discontinued, 


IMMUNE TO PAINT REMOVERS 


With doorknobs subject to spattering from 
housepaint a lock manufacturer was 
looking for a clear finish that would re- 
main unharmed when knobs were cleaned 
with paint removers. United Chromium 
solved this unusual requirement with an 
unusual baking clear synthetic —one with 
resistance not only ta solvents but also to 
handling, moisture and exposure 


United Chromium has over the years de- 
veloped a unique line of finishes to satisfy 
not only the ordinary but also the unusual 
requirements. To see about a better finish 
for your products, write, giving details of 
the problem 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd St., New York 17, 

Detroit 20, Mich. + Waterbury 20, Conn. 

Chicago 4, Los Angetes 13, Calif. 
in Canada 

United Chromium Limited, Toronto, Ont. 
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LEITZ 
BINOCUL 


photograph 


MELTING 
Behavior 


with the new eitz 
Heating Microscope 


Designed to help you determine the softening 


and melting behavior of fuel ashes, 


slags, 


glazes, enamels, glass and ceramic substances, 
the Leitz Heating Microscope is equipped with 


a Leica camera. The specimen is place 


d in an 


electric furnace capable of temperatures up 
to 1600°C, and an enlarged silhouette can 
be projected onto the ground glass screen for 
observation or to the Leica for recording on 
film. The temperature changes are registered 
automatically. Thus, you by-pass all possible 


errors of subjective observation, and 


obtain 


an exact and permanent record in a series 
of photographs on 35mm. film, black and 


white or color. 


Here is another example of Leitz leader- 


ship in precision optics...another of the 


famous 


Leitz Microscopes —recognized everywhere 


as the finest made anywhere. 


Write today for Catalog Micro 8211-MP 


& LEITZ, Inc., 468 Fourth Ave. 
New York 16, N. Y. 
SCIENTIFIC INS 
AND 


MICROSCOPES . 


ARS e LEICA CAMERAS AC 
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High Temperature Heat Treating 


PERECO FURNACE 


Standard 
or 
Special 
Furnaces 
for 


from 450 


Write Today Telling Us of Your Needs 


PERENY EQUIPMENT Co. 


Dept. 


Temperatures 


to 5000° FP. 


B94 Chambers Rd 


Al 
Generel 
Purpose 
Qurnace 
For All 


Temperatures 
Up to 2700°F. 


MODEL 
FG-430 


Clean electric heat for the full range 


of heat-treating needs, with a roomy 


work chamber of 14" w. x 24” d. x 
12” h. Gas tight ease. Wedge-fit coun- 
terbalanced foot-operated door. Full 


range of controls in handy reach on 


separate panels, 


Columbus 12, Ohie 


Accurate Temperatures 


PYRO OPTICAL 


AT A GLANCE WITH THE SIMPLIFIED 
PYROMETER 


operator can quickly determine 


Any tempera 
tures On minute spots, fast-moving objects and 
smallest streams. Completely self-contained. No 
calibration charts or accessories needed. An accu 
rate, direct reading Pyrometer that pays for itself 
by helping prevent spoilage. Weighs 4. Ibs 
Available in 5 temperature ranges (1400° F. to 


500° F.). Ask for free Catalog No. 85 
Use NEW PYRO 
Low SURFACE 


PYROMETER 


Here's good news for plants and laboratories 
who've told us they wanted a low-cost, rugged 
instrument that will give accurate surface and 
sub-surface temperature readings under all opera- 
ating conditions. The NEW PYRO 


surtace 


Pyrometer is quick-acting and fool-proof .. . no 


special experience needed to operate it 
Catalog No 


dial 


Big 4’ 
185 gives full particulars 


The Pyrometer Instrument Company 


New Plant and Laboratory 


Monufacturers of Pyro Optical, Radiation, Immersion 
and Surface Pyrometers for over 25 years 


BERGENFIELD 8, NEW JERSEY 
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ed Impregnating Plant 
THE MOGULLIZING VACUUM PRESSURE-UNIT 


A Packag 


For low-cost, efficient impregnating of 
porous and leaking pressure castings, 
euher ferrous or non-terrous metals, use 
our MOGULLIZING Vacuum-Pressure System 
The MOGULLIZER ts made in all sizes from the 
small laboratory models of one cubic foot to the 
large industrial units with 100 cubic feet or more 
auto-claves (impregnating tanks). We obtain 
29.5” or more of vacuum with this machine 
MoGut Cast Seal ts recommended with these 
units for impregnating all types of castings. No 
atter baking require d 


Send us your problem and ask for booklet 


“Mogul Cast Seal Impregnating Process’ 


METALLIZING COMPANY OF AMERICA 
Dept. MP 
3520 W. Carroll Avenue + Chicago 24, Illinois 


LABORATORY EQUIPMENT CORP. 


ST. JOSEPH 46, MICHIGAN 


NOVEMBER 1 
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NDUSTRIAL 


A Revolutionary Development in Solution Reclamation 
That Gives You These Money-Saving Features! 


@ AUTOMATICALLY 
OPERATED 


@ SELF-CLEANING 
@ ECONOMICAL 
@ COMPACT 


@ ADAPTABLE 


The Murray-Way Industrial Filter automatically rotates fresh filtering area 
into position while simultaneously ejecting the contaminant. 


With this new unit costly consumption of throw-away filtering media is 
eliminated since the wire filtering screen has many times the life of cloth 
filtering webs. 


The Murray-Way Industrial Filter is a compact unit. It offers unusually great For technical 
filtering capacity in proportion to area occupied. details of op- 


Amazingly adaptable, the Murray-Way Filter may be used with an individual eration—write 
machine unit or as a central filtering station for many units. Capacity of for Bulletin 
filtration may be easily increased by adding filters in tandem—separately F-5301 
or in the same tank, to meet requirements. A selection of filtering screen pi 
material and size of screen opening can be supplied in monel, stainless 
steel, brass or bronze to fit your requirements. 


THE MURRAY-WAY CORPORATION | 


POST OFFICE BOX 180—BIRMINGHAM, MICHIGAN 


AUTOMATIC POLISHING, BUFFING, GRINDING EQUIPMENT 
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. WHAT 
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YOU 
for... 


> 
Spun 
CENTRIFUGAL CASTINGS 


Non-Gran Spun Centrifugal cast process gives 
an exceptionally high strength. pressure dense 
easting. ideally suited for aireraft’ engine 
service. We are supplying such castings to an 
ever increasing list of manufacturers in any of 


the bronze alloys. rough or machined. 
Write today for descriptive literature 


AMERICAN NON-GRAN BRONZE CO. 


BERWYN, PENNA. (Metropoliton Phila) 


“pU22eR" HIGH SPEED Gos FURNACES 


2400 F. 
attained quickly with 
“BUZZER” High Speed 

Full Muffle Furnaces. 


Designed primarily for high 


carbon and alloy steels. 


NO BLOWER or POWER NECESSARY 
just connect to gas supply 


“BUZZER” Atmospheric 
Pot Hardening Furnaces 
assure even heat up to 


1650° F. 


Used for Salt, Cyanide and Lead 
Hardening. Also adapted for 
Melting Aluninum. 


Send for the complete 
“BUZZER catalog today. 


CHARLES 


123 So. Grand Ave. 


Low Reject Heat Treatment 
For HIGH GRADE PARTS 


Gas cyaniding, Carburizing, Nitriding and Temper- 
ing for all metal parts are done with outstanding 
uniformity by the Homo Method. Especially good 
for big or dense loads. Catalog free; please specify 
operation. Write Dept. at Los Angeles 22, San 
Francisco 3, Seattle | or Philadelphia 44. 


LEEDS N NORTHRUP 


A. HONES, rnc. 


Baldwin, L.I., N.Y, 


forthe-handling | 
of all materials — 


WRITE FOR 
KLUSTRATED 
CATALOG 52P 


> ASHWORTH BROS., INC. 


METAL PRODUCTS DIV WORCESTER, MASS. 


Bullalo Chattanooga « 
Angeles « New York « Philadelphre 


Sales Engineers 


Seattle « Paul « gn Rep 
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Strip in single or multiple strands up to o total width of 54° moy 
be bright anneoled or normolized, continuously, in this EF gos 
fired radiant tube installation. Copacity 7200 Ibs. per hour 


We are in position to design, build and put in 
operation: continuous strip lines for hot or cold 
rolled, high or low carbon, stainless, silicon, tn 
plate, aluminum, brass, bronze or any other ferrous 
or non-ferrous strip-—-for bright annealing, nor 
malizing, galvanizing, aluminizing, tinning or any 
other process in the size and typ best sumed to 
your plant, process, product or production requitc- 
ments No job Is too large or too unusual 


Put your production furnace problems up to 
experienced engineers—if pays 


THE ELECTRIC FURNACE CO. 


Salem @ Ohio 


Gas Lived, Oil Faved and Electric Furnaces 


A large capacity continuous strip normalizing, annecling and 
galvanizing unit. This is a combination EF gas fired radiant tube 
and electrically heated installation and is over 400 feet long 


Stainless steel strip is bright or process annecled, continuously, An EF special atmosphere furnace with flome preheating burn-off 
in this EF gas fired special otmosphere tube muffle type furnace or oxidizing section, and controlled heating and cooling rones for 
1# also handles other strip requiring lower temperotures. producing various surfoce conditions on strip 
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STANDARD STRUCTURAL ALLOY + BEARING QUALITY 
ALLOY TOOL + SPECIALTY + NITRALLOY + CARBON TOOL 
AIRCRAFT QUALITY 


ARISTOLOY 


Mew York 1578 Uni 803 Loew Building 
= Tower Syracuse, New York 


